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^ ^\lA\ cijLi0jJa,jj ^\lA\ cijLi jIjl^ Aj^aaj Sj^ (J^ A-lujIjujVI cijla!>llli.VI 

jjjlC' A^l^l 4.ii^| A^l^l ^ ot-vtl <1 jl^I ^I^j A-^ll^l ^jjJn^l SjjL^^all^^l Ajki^LL^Ij 

^Li^l cijLdA.^A aj 0Judnj jjuj^^ I ^Li^l cijLd^L) jjjl^ 4 SLl 

. BIMMI (the BIM Maturity Index ) 

cijLdjl j' ^ ^jQvi a^^LujVI j ^Li^l cijLd*^j^ (jl jj^ 

A-^Aaj djLjlIalAl ^^jVI ^l^l - c_ij*J (^LiJl LljLGji*.>G A-^Aaj ^J^Ij^ jI) ^LjJI l1jLgj1*.>g A-^Aaj Sj^ J^Ij^ _^LiJI 
Aj^AaJ J LllljlVi ^■■llaJ jl (^J^ (J^ L^l Jjju^jll ^■x.jll ^^1 <Jjua^jll ^Lt^Jl L^Lj - ^UJl djLijLt^ 

^LiJI cIjLgA-^Aaj Sj^ jjj^Lll Jajjjuj” jj^j -^ll ^(fiLjjl "1 (J£jud]| jl 3 ^qI^II ^.^Ij) ^LiJI cIjLg 

^l.ikjjujLj 6(J11 a 1I cj^ijjuj (^5^ cijLjijLt^ A-^aaj LliL<i.ii. ^iSj <^<JiL<ill Sjiil cJ^lIj jjd^jtj aS^ 

A-^AaJ CIjLgIL Jjj^oll L5^ AHIjII aA^j^I 1.^,11 jLj (jLgLj jIjSVI ^iiaJjujJ 6 JjjIjL<^ Sjl^l 

|2 jl 1 aA^j^oII A.^^AaiA (^ J’ l):^^ L5^) lLLgjIx.^ 


A OlaJa^l 4 ^Luii 



Ol^Ja^, 

B ol^kiJI i-,1^ 
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(Succar. 2009) 
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(FOUND HERE ^ jL.1) ^\lA\ djUjk^ Sji^ 1 j!>Ij1I J^Ij^I,1 J£jAAI 


Llj|j.lill (J^^ ^ AWijCxtl ^^LVI 1^1 IJC' JjJ-jujIjJ ^Li^l lIjU jLt^ J^^^)^ (J' 4L^A 

^JalljudJ IjjU cillLi^ 4djlJl jjdLLd ^llikJAjjl liC' 4L^A L5^ JLU£ _ L—ll. lUa*U,\l dU ^^jVI 1^1 Ix.^ U ^^1 (jA^akill jl) 

Lo^ ^AjAill (^^Ac. A.jii>Q Aji.,ix.>^ll LijLjuiiAll A.jj..ij>q JjjL^lii ^jijL^ajl (^l^ a. i^.^jj) ^iiiLuaj (^^1 (jLLJaiA jL JjJI 
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V t**'! IJjaj ^jjlLoiaxJl aS^ dlLo^^lx^l ^j^ JjLoII «^^_^jja]l ^ 1,^ ,'j a1^^)jJI 

j' ^aaLuJjll JJUJ (Jl^ AjSA OAD 4-iJujL^I S^LolaJ ^aAAju^ajll CljLla^^ ^.liJLuJj 

_Sj^l ^jjjIjLg J^ l^Lujj^l ^jc- Jjx^ S^)j^l C-il^^^1 (jLLJiiA!l ^ 6^1 ^l _4 

AAxil£Jl cjL^VIj cijLiJLiJl Sj;i^l c!jli!iLii.VI ^^iLVIj ^'^jj.ijl (^juiaj) ji.1 (JjjULiI L^L^ (ilUA cjjjuJI I^ 

,Ia^I jj 


_^UJI CliUijUu<i L^Aaj C!jUi.liJ J;1^I UjL^jIj ^jIj^jII jjII ^I J;1j^ “^UJI djUi jLl^ L^Iaj 0,jJa.V‘ ' ^iUjL^a^c^ 
^jUi/LjilL. jl ^Ul ^jiill IjjJaJ j^VI SjlLJl jA ^UUl CLlUi jLl^ A-^Aaj 0ju^ 6(JjL1 SjUjlJj 

L^Iaj cijUiiL j j^!l” djljiLI (j^ jAiAjil A-!^j jj V ^Ji 4 l1jUju^I jjjL^ uj^ cijUijU^ L^iaj 

,^Li^l cijLd jLl^ ^jUuall L—(j^ ^U^I cijLdjlxu^ 


^ c>j (Ji^l Cy^ (BIMMI) [1] ^UUI cijLdjUu^ jjuj^^ jjjUj ^ iL 44i£jUUI 4 .^Ll^ 

cIjIjiLI ^jiaj ^iL^ (j.^ ijixil A-jj^ ^U^I cijLdjUu^ A-^Aaj jjuj^^ -[2] ^-^!I djlc'LLua]| ^iL^ Sic 

c1j1.iUx.!I tdjUjLlU ^ULlIa!! ^UUI cijUijUu<i L^aaj l1i1.ja^ja.^-L jjj^^j j^lj 11 AiUJI ^ Llijlajj ^^l (GMM) 

_ djLujLujj.! I j 


BIMMI 


6L_ijX.^I ( Ljj) 6(j-aju^aL>Ul / ^^jVI (l) ISjAaIU 0jlaJ lIiUjIula Auoia^ ^UUl l1iLgj1*u<i A-^AaJ 0jlaJ jjuj^^ 

^UJI djUi jLl^ Aj^AaJ 0jlaJ CljUjJjuixi ^ (^5^l (^l (^^l Up^ ^Ul!l (^lC' (j^jujJ , (jjud^.^1 (-^) 4(^J^l.^*U!l (J) ‘jliJl (r) 
Jfjjll SjlS]| (2) 6A-i]xi]| ^Lij]|J L-aIiaVI (J^ Lllli!iLii.VI (J-^ cy^l (Lh^ (Jjlasi ^lj^ (1 ) ^l J^IjojJ 

^jJajj L_illAl ^l (Jjju^j]| U^l ^t^LlS (^)j L—U]1^j]|j ^UVI 6S^li£]| (JjL^I (jJa,.4ik (^jU (jC ^jj]|j 

“^jjia*i!l L^I.a^i^.!! jI Aum^ .iil 0jJaj]| LllUjluLxi Ujju^ dUjI 2 jura^Lj ,[4j 3] !-^L_ilLAl 

=j [5] 


- II ul>UI lL Oljl^i 


- lu ul?Lll LL uljla?, j^iLjlji^j 


' l^ uLLil LL uljij?, i*L|L^jii] 

(Suc<«r, 2010) 


- b uLUI LL uljl^, i^iLjlji$j 




^^1 
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jLI 

^yilllijjlu 

^fcii 

^^1 


jei 


(^UJI lIiLgjI*.^ A-^1aJ (J^ ^i^j^l (^5^. 4 Auola^I 0jJaj]| LllUjlud^ |2 (J^"**il 


j^Q*^J ^^i^LuJ 4-l^-lj| JJjujI J J^J ^Uj]| lIiLq jlxu^ 4 -V ^lUll JJ-^*^ ^ ' ((juajL^a.^.^1 jl ^jVI) (Jj'^l 0jlaj]| (JjJjuLXi 

^lj^l (jj^j 4 j^**^**^*^*^ 4-1^.^ jUl ^UUl lIiLgjUu^ A-^Iaj lIiIjJI ^ ^W (JlLujUjuilj LliLiAxil 

jljibu J^^l” Jg->!l cJ^iLi. (J^ Li3^ (j*4Vij ^Uil ClUijUu<i Al^Iai _^l£il a1jjula]| dibllxJjujVIj Ll.il.U<iVi!l 
SjIc (l**i 44Vi lil) (JjLlj]| Cll jJS .UUilj ^iaLjjj]| SjbVI (J^ C1 ijU]|j laU.i]| ^l]| ^l jiiij ^^1 ^uUxil j - (JLLjVI 




















j\ JUJ^ J’ Clj^l^j ^j^)ju 1 a]| ^l£^)jud]| ^A 4^1 jIa ^ 

,^Lnx^l Ll)l.g.,>]| UjIJJ jIJ^’ U^ ls^^J J^ J^ <i]UA ^jjiU ,cJ^l-^ U-)Vj^j^jjJ 

Uj1j,Ux1 I jl-^ aAaLuISI ^j^I A-lajuj|^ ^UUl UjLg^^Ix^ A-^1aJ >u4Vi I^L_fl^)jL>a]|^ 0jJaj]| 

UjLiA j^Aaj ^jc. ^GjujIj]| ^jL^liSl juajiSl ^j 1 -g-J L-ijjjL^ ^uIaxSI UjIjI^jjVI ^ 1 ^^:^^ 1 %^j^ UjLujLijlu]|j 

a^LIjI tS^liSJI -^l^ ^ A-iaaVI ^ ^^^!iU]lj aJjLUI ^UUI UjUijLt^ Aj^aaj _13lj l^^iljLjjujl ^ ^ u^j ^l-^JI 

6 L-jjj-il]| UjUl^ (i]]i ^ Uu a^LujVI ^UUI UjUijLt^ a-^iaj UjULujjI j4jjj _Lgj jfVlSI (j^-<ij V Urf^j^^ 

_Ja44 Aj^L^I -lic- J^ ^ S-^loJ 1-^^ L-JJJ-11]| Ll)l.llIraJ^ .^lif^l U-)UijLtxi Al^-IaJ ^ajUll JfjljLxij (J^i*]! ^-il 

JJjud] ^-^1 ^^J ^JJjU^I J^jLuLUI J-^UlUl ^ljll^VI / Ai^l lILg^Ic. J^-SaJ ^JJJuLoSl ^l^JJUJ JjUljSI 
_^-^1jlj]| (JjLuJ j]| (J^Li (JA jUl -V ^ll (JU^l ^Ujj LllUjjjaLA]| ^JjJ _(J-^Ijj]| UjV J^jJjJJj J^Ll^ (Uful^ (J-^JlSI 

, j^^LlSI ^ (J^L^ (J^ 1 g ^j 1 g *jl J ^xIj ^UUI lILc J^^^ IjqV^I ^jj]| l^jl-llll^ L—llU]| 0jJnj]| (J jJjoL^ 

^Uj ^Uj]| CljLdjLL^d A-^- 1 aj ,- 1 l^j ^LUjj A.L.^4.^ (J>^ -^J^J jjj4j ^Uj]| lILqjLl^ (Jj,ilaj A.jr\.jj| jIujI 

_ jI^Ij^ ^lc-l (JJ^ L 5 ^j (- 5 ^^J LlLujLfuj]|j Ujl jUy II tLl^j]Jj^j]l lII JJj4j J>i ALjjIajJ,,.^ l.,g,.jl,C. L-ijJLj]| 

^Lla]| ^liUal ^ _(^jjujj]| jg-^ ^-liljujJj ^UUI UjUijl*^ A-^- 1 aj jC A 1 j 1 U]| ^jLal]| j.^j4]| l_4j3lj]| ^ 

l114j ^|ja -^UlIcI ^ _liLujj| j^l A^UVI L-il-^VI (Jj4^ lIU jl*^ jlj -^1 (^ 5 ^ ^^^uujjuj^^I 

-IaIl^I bIPS U-jLgjLl^ (jjluLA jl SjL^jl]] -i^JL^I ^ijAj ^-^4 j]| lIUjl^Ija] A-^LuLUIj A.^-iiJl / 0j.i.^ll 

-^LljVI ^JUul] A.il}\V\ll juajU^a^l J iCllijL^I jaI) 6 UjLia£J) 4-^1jljV) (JjlUlll 6Aj^-1aj1) _A^jUiJ-^) ^j^^ll 

LllilL^ (^J^U A-^-Ualj Lllil^^lj jUl -v^ll (A^jLlIII LltUjjJUU^I /d>^J^l ULi-v J 4 \\y^h\ j^Ll^ (J^Il^ (J^ 

_(J-LU) AJjjU Lll^ljJud]) j) Aiij^) ^jJjuIa]) 
t^-Ul£j ^ 6 <f^UjV) / ^ }U*ll lIIjI^jjVIj 6 ^UU) lIU jl*^ A-^-1 aj -14jj LlUllali ; ^ JUCi^ll^ ^Uail) (j jiuiA 

^Uj]) lILgjLl^g A-^- 1 aj AIujUI) ^j 1 .^j]| (^J^^jlI) (j-aj4 _A-iU^)jj])j ^jUV) 4 Aa ^uI jJjujVI tA-f^^iiaJj]) lIIj^) (J^U 
jUli) _ ^Ag.jlc Jial.4^11 j ^LLox]) l.wl ^liijujJj ^jjjuLU) (^ji jl 6(^j4] A-LuiUj]) lIIjJ^o^) ^U^ 

^UU) CljUiji*^ A-^-Iaj LlL^ji-^ _4-iLiuajj]) LlUiSalAl) iaia (JJJflj tA-ia-^l jJjujV) L_i)-l^V) Ia jLujIIj CIjLi^jU) 

4 (JiU l-g-Ul^ ^ ^JJL^) i^jLal]) (JL^V) 4 Sjjx^aJ ^Ul^lUj ^jJjuIa]) J^ *^Uj^^} A-LgIjIa 

L_i)-lA)j ^Ull) lILgjLl^G A-^- 1 aJ jIj^) . [ 8 ] W:^) (J,^j>.jj]| Q.J,x^J ^ji-^U) ^JJL^Ij 6 A-JjujjuJJ>U) 

^Ll^j ^Uj]) lILgjLl^ A-^- 1 aj j^Ll^g jiVill jU^j AijU (jV) A- 1 ^UjV) .A.^Ja 1.^11 (J^U )ja-JJ V ^U^ (^ 5 ^ S^li£J) 

(^jJa jC jXGJj CIjLgjLl^U] jj4]Iia]) j4^il-l) (J-^j^ jjLlj]) _^UV) jJjJaJ 4 j iSjj^) SjU) (J^U ^ ^UV) 

_^jJju 1 a]) SU^ Sjj-^ SjUia]) (J^)j^) (j!iLi. jJJjuj^j]) j^jLuIaI) Ja) j^) 

)j^jJjuj) ^jjjuIaI) A.^jLulAi) L_i)j]aV)j ^^U\^l)| ^(JIaVI^ ^Uj]) lIjLgjLl^ A-^- 1 aj 0 jJaj] (jjd-Al-iJ) (JjJjola]) 

^^^Jc L^jUlj 6 ^Uj]) cijUi jLl^ A-^- 1 aj (j4j]aj 4-ja-^)jjjuj) _ [^9j L >1 L^j4i^j ^UU) cijUi jLl^ 4qU*i 41 ^jjii 

(Jj-^Xj 1 A.>1.,^ ti]UA jl£ jla 6 (JJ^V) CljUa-^) JJjujV) ^ l^lLU^iUl] J><ujaixi (JUulj U^^l S-^l^) ^ 4-lJUdJuJ^^) (J£U^) 
j.^j 4 j a-j 1 ajl]] /^lIlU] Sj^ji^l) JjUJI L-ili. (^^JLJuJ) ^ ,^Ujjuj) j^ ^^^Jc L^-iijj -kjjxjjii tCljLujUjuj]) j) cIjUUjl]) 
jJjJLj] j) j-<LLujU U^^l S-^ic.) ^ 4-1^jU) CIjIj-^V) ^l-lilLuj) / jUli.) .S-^ljA !)Ljj (jjla]) (^^iLlj ^jLai]) (JU^V) 
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(JSkAjgJ ^ ^liJI djLcijl*^ A-^AaJ ^Aj^jjl jILujVI C_il^VI ^ ^^^jujL<u1Ij A-i^LijVI 

j^dlLud^ j^ (JLlu^jVI ^IAuIaxJI (CIjIjIj^I ^jjjud^ ,A.^LLall CIjIa^-IaIIj djLi^^jjll CIjIj^I S^liljuj^U 

'^ V*^***^ ^ ^^LljII ^iL<ull , l^ijj^jj jl j-<ujujIj Lg^ ^>^^1 SjIc.I ^ cijlil^^lj jlaLk^l tA^jLLlll cLjIjIjjjuuaII i^\ jA !iL 
S^j^ jL^jutfal jj^lui (JSLjjJ S^lc-I ^LjJ ^Ll^UI ^^LmajUl CjL^ul^V ^^\ CljLuJjLa^cil (Jjjasl ^jji^Jll 

,C!jL<^.liJI j djL^alAll (CIjUL^jlII <j£^ 

Ig.j^jdj .Q J [1 0] ^UjII CIjLgjLug A-^AaJ CljLli^ (^5!^ ^jjLuall (j^ Jjj^Ul JaLjjl C-ijjuj A-UjlJ 

_ jjjuoLiL<il !>l£ ^liiklLjjlj BIM ^LiJI cijLijL^ Aj^Aaj ^bl Ajjo jijl L_i jjuj 6 jVI cJ^Judj 0,jJa,illj Sj^l cIjIjjI 


jj^ fijjjij ^ A-il VI - (JjLuuLujVI (^^L^ c 5^ ULij jA ^IjJ) ^jjV^ll ji C5^ ■ ^ ^^^j^jj 

i^Sijlill Au<ij^ a^L^VI) ^UVI cIjIjL^I ^ Ljajl ^ jq ciiAi ^_^l 4 Jc. ^JXjll V 

_[(JJJUJji (J4jj V.j^jA,>a jjII CljLla^VLil (J-i«-J Clijjuialj ^S>\}9xdll Ll)l.JjLjdll^ ^UVI djljlal dj^jj 

(Jljjjj - g.Ul ^jjV*^ ^Ljc. 

] A1]^ d^Ludjj (j^^ ^ ^jLvill ^LlUI cijLd^L lII pbVt 4 ^AjuJjujj^I ^^lj -1 (^^^^ ^-^}J *qV1" J^VU-JjujI -1^0 

^indj jj3jJ jliilljlj p j 0jJajll (J jlud^ 4"] S jlill Ai^j^ 

(^ J^j ^jjI ^^J}11 <J.^u<iJJ Sbl ^1] JaUiL ClA.aJi^l ^ [4jV] 1 djk^ill ^i^J^ L^LuJjI ^ ^AuUdJUJJ^I ^^lj 
(^ (^ 5 ^ V ... [(^J^l (jjJJjlLij Z ^l-i^^Ljj| (Jl*u<Ljj <JjJaL<il Sjjill (JVLi. JCIjI jJjuj / Y ^)^^lj lS^ L5^ 

[^_^j^ ^^li^LujU ^jLlj c1ij1£ ^jLuIaII 

CIjIjL^I (Jjju^aVi ^ ^J ___ ^0jJajll (Jj.auudjil C5^ ULiJ ^jVI 0jlajll aI^j^ ^ Lg-jLudjl ^ [Auujjujj^I ^auujlj 

[liLjj^ ^lj ^ 4 ^Ljj 1I CljL<ijLu<i Aj^Aaj ^bl C!jLj. 1^ (Jjju^aij ^ L<mj [aiLuj^ f^^] 4^LiUl C!jL<ijLu<i Aj^Aaj 4^bl 

;[^LiUI cijLijLu<i Aj^Aaj cijUli^ (j^ <jjujjjj cIjLc. j^>^ Uj!ilj ciiaJi ^bVl cuUd^ (juaJ^ij (JLujVLj 

^ jll ^^gic. ^.iklud^ Villiuci Aj^ucijj CjI jJlj AuclLja jjc-j ^lijll AjLjuiaLi. jji CllLj^^jjll LlA.ijiLjl ^llaJLujl ;Lj^ jlJj^ 

jLljVI A^VIj ^iL^ ,(jjiL jaII cIjIjILj^ AuUVLU jj^ cijLi^udjUI (juaj^ljj .[^^^ ^.^Ljui^ djL^j^u^ iljj l^l (^ 

c_ijjjLj ^aJJ ^ -[^i(JVL ljjujI ^Ljj Vj Lis jLljVI ^^Ljj CIjLgjjujj JjIjj (^^-L 1 ^^ A^gjjlj 

JJJjj^^ll Sj^-^1 (J-^aJLJ JA JJC. Lg.i^lj AjSL^ (JJ^ L<i SjLc. Sjg-^VI CljUjural jA .Ljajl L^-JJj^j CIjLjLjjII ^lliljujl 
Jjjj-^ l.g..^iax.^ (J^gLlj l1j1.^*uUI A^jjj (JIijILjjI j 4 jl3jJa 1) ^^.LiUl CIjLgjLl^g A.^1aj ^Ijjj (jjaiajAll lIjIjL^ L-LujLjjj 

Sl^^JXuUl (Jjl^llJ ijL^jjudlLj (jL^j Lojb .[ji^ lULj^ ^ Ld-ijC' Liq^ L^ ^IjjIVI ciUi (j^l LU£ L^L^jl ^Uj - ^qK^ 

^ _[cijLiL<i) (JjLuj (Jju^) jill JiA\ (JjLiLi ^ (JjLuj jl) ^j^:x ^iiiLudj (jjillj -iljiVlj (J-<^) ^ L^Lii 4-^iL<i jj^ LUL^ 

LdLd l^jjujLLc^ C-ijLj l^UlII (jjli^uUI 4 4:.LiUI cijLdjlxud A-^aajI (Juojuo^uc^ A-jL^U lULl^ (jI (JJ^ 

(^^ic- djluGjLtuU) (jj.^,.ak.jl ^^lj^ jl^ ^jU) (jji^ (jJ,4iajAll (j^ Ia^ l }^ -^-^j L_ijljtuU) (JjLpj (jjj^ 4."Iju^^ll 

,[3^)^) 2il^) 

A-laiJj) JJjud) JJ^J (JJ-^ ^ lAJjijJ (j£l 4^LiU) CljL<i jl*u<i A-^AaJ (Jj^ <C. jLU („5jj (JjJJAaI) / (JjjjLjil) ;4j\^^\l 
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jLlL^ A-^AaJ ^a JjGljLi!l ^LL t^jJajll (^jJjolaII ILa jA L(^j A-ijualA AixiLuj 

LoJJjj ^JqL> jjSil\ 4-^uJalj ^)jjij]| _ jAjujljjalSl A-L^)iA!l jIjVIj 64jljiA*J ^^J^I -l^A! Slc-I^)^ 

<j 1 -l^jj ^JqL> j^ol! ^Ij / Ljaj SjIj^ (J^Ijl^ (J^a*Jl CT^ C_i^)3Li!l ^aJJ ^ _ ^^^^Jajuj^l SjIjVI (J^ jLujJjVI AjljujIj 
(J ju^l^ ^^)*^1 j L_fll^)ic.VI AjujAI^Ij A^1jl!I S^luLiaVI 4^LugajjJa!l )Ui.)\ - A-^1jjVI ^^1 ^LujJ V 

tCjjA^I (^^)Ja ^jC. ^Lu^ajll (J^L^ (j-^j A-L^jujj (jjilaj^^l ^ULjgJJj (J^jljjJ (iljLuoJ 1^1 VI 4^ x^jlaVl 

_ [*^ '^l (JJJJ J-l!l J Cjljjij]| 

^Ij^I CjLc^) jLualjC' (J^ 1 g jl^ L.fl^)xj]| V ^Li^l CjLc^ jO 4 jjujIj]| ^jLaJi!! ^jua^)i]| 

CjLaJiix^j jLljVI (^^ ^ jl J^ [l1jV1j1jl]| ^lj^l ^CjIj j^j 

l1i3j]| llA (^J .cJjj^l-ii]l (^ AijuaiA J:^ J’ ^LlI! AuJaiij^ tllx CjljjijuiA ^^Llj [^LiJl CjLgjLl^g 

^!ilj J-<^l (J^ LjaJC. jLljVI (^^ (Jjjji]l (^ [^^)ju^ajlj iJ^,JajtJ j^\ 4-1aa1 l^]1jA (jl 4^-kuii!l ll^ 

Jl CjIjJVU Aj^I^I Cjljli]! 4 1 ^ ^ ^^^I CjL^-laJlj CjLajlA]! (Ljajlj jLljVI 

^Ajjjujj CjI^Iji^I jI A.^Aaj]| Cjljlji^l [^l^ (J^^*L^j ^ ,[AudaJjua.^l 

(J'^j (J-^jLljj ^^1j]1jj tAiijj CjLujjIjj ^l-laJjujlj ^LiJl CjLgA-^1aj ^jLujj 

[^j^)jLj ^^LJLjj A-lajuj|^ ^li^)]] AjLjkiaLiJl ^jjiJa^^^Ul S^li£ Cjlj^^ijau _[^j^)ju1a]| (J^l^j jl 

(J^ Lg S^)jijujj (^^)i]| (J^l^ j [Aulajl.C' l^L^ (^l ^LiaJ ^LiUl CjLg^^Llj A-^Aaj j' j^' 

^^^1 iCjVLaJI -1^1 ^^j (J^^xil 1'-^^ 1 (jjQLk^^^1 _^LiUl CjIj jlx^ 

(JIuu^^^L?u^’ ^L^ _^LiUI CjIjA-^-1aj Cj1j]jc. ^ 

_[A^I^)^VIj AjjUI ilC.LuiiA]| (^^ic. (J^Aua,,^!] ^*^^]j JjlAi]| ^^^jLjiaijujJ (J-^” cJu^ U^U (J-^*il UfjuJ 

[^jjulUI jjl ja]| c., aj,!l.^j jl ^UUI CjIjjLlj Ai^aaj ^jjLIa S-Iaj jfii]| l.g/i^jj V SjbVlj A-j j^I V ^bVI 

_^^LlaJ (Jj^ (Jj^ilj “CjI jl.jL^i^VI” Aj]ic. jC. L_ijuj£il ^ .l 3U^ (jJjJa (jLlajVI L5^ A.^i*J (Jl^ ^Sf^LuVlj 

(jjijaiA]| I^A ^jij jA lj£j <^<JiiL<i Aijjiaj <jc. j!i Vj aj^I jj (j^^ V L<i£ (^^Uij j^ uj^ pbVt 

(jULjjVI / JJJjuji!! jLa-J ^jju^aS^lj 4 q/K!I ^UUl LjLqjLlj A-^Uqj A-^Ujj UU^ 4 ^U*i^!l 6^LjJaj]| jj 

_[^UUI LjLqjLlj A-^Aaj lIj^ 

iLj^ -laj|jjLa -l^jJ V .(Jju^a^ ^UJI LjLqjLlj A-^AaJ (JjC- J^ jI J^Llj -IxJ (^J^ ^ 4 |AjujUjud]| 

LjVj^ jiJU^j ^UJI LjLqjLlj l^jLj LjLuial^ (^^jj ^ V .-^LljVI ^Uj jI (Jjjji]| ^iUj] ^LijudJuj^ 

,[ci]]i AjLuj Lqj ^LiaSj jJL^ j.aljilj (JjiiajU! A.i^l.jJaj ^UjUjlj (JjLujj j^jJ ^ Vj [Aikj^^lj ^Lail L^j.li!l 

,“j]aLa.^l (J^iLj AjujL^ jI ^UUl LjLq jUj A-^-Lqj j]aLa.jJ (jLLu Lj-I^ lUU^ U^ (IjLiLLJ 

(Jjj (jli 4L^i LjLqjLl^ A-^Uqj jj£^qj] 4-a.jLla 4 ^U\^! <jljV Sjjju^ U^U^ ^ ^ dVlC'l ^aJjii!! (juaa-U 

jjJJjuJ jl (^5*4^ C 5 ^j 4 ijbj (^^ic- .Ic-Luj <_i JJUJ - Lq£ L_ijua^j J4^ - LjU.laj]| <^li]| 

,L^ 2;^U]| ^UUI LjLqjLlj Aj^aaj ^bl jjjjLj] ^Ua!!j Lliaj]| 
jl (J^4^ ^UUl LjLqjLlj A-^Aaj Ljbl.i^ ^-%J„.J,ii! j^ujULUI jj ^l.laJLuj| Aji^j 0jLa,i!l 4ijLi]| 4 jLu^ai^Uj 
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.4jj3 ^IjVI I g * y*^J L_i JJUJ 4 






^.^1 J^l 


[1] NOTE THAT I OPTED TO USE THE TERM BIM MATURITY INDEX RATHER 
THAN MODEL TO AVOID CONFUSION. 

[2] SuccAR, B. (2009) Building Information Modelling Maturity Matrix. 

[3] Lockamy III, A., & McCormack, K. (2004). 

[4] McCormack, K., Ladeira, M. B., & Oliveira, M. P. V. d. (2008), Supply chain 

MATURITY AND PERFORMANCE IN BRAZIL. SUPPLY CHAIN MANAGEMENT: AN INTER- 
NATIONAL JOURNAL, 13(4; PAGES 272-282 

[5] SEI. (2008). People Capability Maturity Model - Version 2, Software 
Engineering Institute / Carnegie Melon. Retrieved October 11,2008, 

2008, FROM http://www.sei.cmu.edu/cmm-p/version2/index.html 

[6] Refer to 2008 AIACaliforniaCouncil, Model Progression Specifica- 
TiONS (http://bit.ly/AIAMPS70KB PDF document) 

[7] Refer to 2008 Danish Government’s BIPS, Digital Construction 3D 
WoRKiNG Method http://bit.ly/BIPS3D 2.2MB PDF) 

[8] Refer to the 4 levels in knowledge retention in Arif, M. et al. 

(2009), Measuring knowledge retention: a case study of a construction 

CONSULTANCY IN THE UAE. ENGINEERING, CONSTRUCTION AND ARCHITECTURAL 

Management, 16(1); pages 92-108. 

[9] Nightingale, D.J. and J.H. Mize (2002), 

[10] A DEFINITION OF BIM COMPETENCIES HAS BEEN PROVIDED IN EPISODE 12 
(ENDNOTE 2). You CAN ALSO USE THE BLOG’S CUSTOM SEARCH ENGINE TO FIND IT. 
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^ <L^I CIjIj (JjjJaall SjjIaII djljuaSLlAll q^jI tAg»l Uk^II ^^^Jaljjuo ^llJl djLojix^ A^Aa') L^j-<a ClujjJa AIa 

jLuaJjVI (3^ 3^ ' U^ll A-aL^aA L^l ^ K ^l (3^ (3^ j)1^x>\l JljjuJl jl^ AuuoSI-IaII 

^ ^l ? ^ljS ^jxy^ CT^ 3 j''^‘^"^J'^''^ dLuHaII L^Lau^) Ja ?(Jj£jJj^)JIj Ll3l<:,|j^yi 4jjLuaJ*Jl d-1aJx>JI CIjIjJ^U 

(3j*iiSjjuiAll ^ Ijunll 6(3 jj^VI j u^ ?UjlilL-<JI (3^ jy*i^ll UJ'^^ uj^^'LUI / (^LjILaII 

?^LlJ| UjL<ijixj<i Ju^-IaJ U^ 

A-^jj 3 I (_^jL<i*-a 1I Tn (Ja ?4-C»LLuail ^jujI jll (jJjijjil tilja^l 1^2] U’ (^*/U ^-^LuaAll L^LauLual (3-^ (3^ (^ 5 ^ (J^lljil 

[3] ^LuojVI jI£jjVI (J;iAxJI ^^^-lc» L-L^ 4jl ?^jLtjil (J-<^l j^ jjiajj ^L^ll UjIJ jl jj^I ^ jx>Tuj (3^ (Jjl a^ j^ j^ 

tJj-laJI ljL^a-<i 6L_mljVI U^W^^ (Jjl^ (juax^^ JL^^ U^l U^J U^lL<i jl UjVj^jJjjUI J^La qa 

? “jLuVI (^^ jx^ajxJI” jLLa ^^^Jc- jiiil - ^ jjIa Lul^V - (Jilji (3-^ 3^ ^ajiaJI ^ ^^1 

^6j-<al jaII lUU Lu) U^ jLualLi (JojI-^ A (jjliaJl (3^ jJj£Jl tilljA j (3^1 jJuJl Jj^ I j><iJjuu<i Jl J Li (jjjlijil 

jjSl <j£J “<.ajj 3 I ^»y)J (U^^ U^” jl U’ J^ ^»rn L ’ jl ‘.liijjujj 3 I (3^” JJ^*i Jja. (JjoU jjjuoUJI I^A .<uLLl1I 

_^4] UjIjJjuj 6JJ3 J^La Ajuuaauuoll UjLlaa.3L<Ul (3^ 4-C»jx>^x> Jj^ 

^ , [5] J Ujliji^ j!^ (3^ jl (L5^ A^LuoSjjujI ^Lllljj (J^-UI Lllajl ^^^-lc» -llLuaJ V UjU^3L<UI 

C' )aA (^LlII 6^1^ 1 ,Ajuuaauuail ^a.^Llaa.3L<i LS^ Ui^J^^^ un 3L<il UjLlaa.3L<Ul (jiajC» JjiUl (J^ UJ^ ^ ((aUli 

AUUil DJJJ^I ^ ^jUarll UjIjj^Ij [0 ] jl£iVl t^LljS ^ 


, n 
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Ag>l Uk^II <:.llJl djLi^^ix^ 5J^l*Jl C ^ui^lun D^lc>l Ijjjl^I 

[C\ ^Ljljyi ^[D] ^xfAj^^alll ![7] *Oj^ lJj^ ^jar Ay\A (JJJ^ Jx-LL^I ^jaJj^^aAil L^Lau^l 

tiilljl J)l c ^ Ajjudillj ^UuA!^ J:A^^ Cy^ Jjj Ui jl^ CljUjiaJi ^lj^l ^ LS^ '[0] 

, Jjjilil jLjli ^a.^uuaijl 1 Jjujj ^ dLUjjujI JJ^Vl 

^^1 j-oll 


[1] The benefits of using BIM concepts and technologies have been sufficiently document- 
ed by countless others; there’s no need to repeat them here. For a taste of these benefits, 
please check here. 


[2] BIM leadership is a loose term describing actions taken (not words) including investment 













in BIM software, development of workflow protocols, engaging with others for the pur- 
poses of model-based collaboration, plus many other factors. 

[3] Referto Clients Driving Construction Innovation, a CRC-CI publication. 

[4] For those concerned about context, the Visual Knowledge Model (VKM) provided 
above is based on informal yet informed ‘reflective learning’ (Derek, Svetlana, Janice, 
Frank, & Christophe, 2008) of the BIM domain within the Australian market from 2001- 
2010. 

[5] The VKM may (or may not) be descriptive or predicative of other markets and dura- 
tions. 

[6] This VKM was first labelled BIM Innovation vs. BIM Benefits. Credit for some of the 
underlying concepts goes to Dr Guillermo Aranda-Mena (RMIT University) and from him 
to Jon Anderson (Hive Engineering). 

[7] To understand Project Lifecycle Phases, please refer to BIM Episode 10. 





f-UJI UjLa j^xa djb| 



* Relative length of time of design phases 



SD DD CD CA 


• Relative length of design phases in BIM Project 





Conceptualization Design Integration Con&truction 

Documents 


c> 57% jjt JUc.Vij cjUUJi (Con^ruction Indu^ry In^itute) 

ArchitBCturB, U^**^**^^'J AjujAa^I 4SjLax]| ^ljli JLJajl L^ tJ^yjoijllj ^LiJI 4 il£j 

AjjLugjl CIjI jluil (JAa CljVLa^l j jV j^ ji^ 15.8 Engineering and Con^ruction (AEC 

^ j] (^LoI.1LuiIj S^li£ ji^l ^jtjulA!l ^l>l^jjLjj| .cJ^tjji] Aijli l1jLi^.^jj >^l.^lc.V 

4^UUI cijUijLt^i 4 -^aaj A.j7kg.*i^ ^UUI ^Ujl^ c1ijI£ I>i^ ,S>^l^I LliU.Vii]| ^Ujj jjili jaII l^jJj ^ L^jLUjjujI 

AuujLg A-^L^ C5^J 


SjUyt jiUicij (Building Information Modeling, BIM) 


A-^Aaj 




A iVqV 


Li] 


> ^j*^' ‘(Building Information Management) J) jrJy ji ^ 

diLojlxjO i j'jL»‘'j' SjU)” ^_^) “**jV'^jI'J O ^'1 ‘ " SLaLuj ol >hUII (JAoj]!” 

.I^L'.' CjluJajLstj]! <_Lj t'*'l ■ ^.i.'ill (J£ jjj 


f l L.ll (J.ajL]| cjL^jual dlLoj]x.o t-'l <1 I ^LuLuii j^ (^jjjulJl j^lj.0 j.0 ^L^JjO (J£ . „1 

BIM Execution) <^i^' ijijj ^Jai. ^ j^j ‘(Employer’s Information Requirements, EIR) 

.«.LiJi jji.1 j.a j^ aIs .j ^jjAi]| djLuLij (XJJL^ L^ jj£j (^'j ‘(Plan, BEP 


jUjV Schematic Design > Jj^) ^j j^ lL'j- > j>j 

Clia^l ^)Jj£Jl Ai£J A.j*lV,l (J^LuIa ^gjlii! ^jj^)jla!l l1i^Li*j]| .^>13l]| lILg^^Ll^I 

>j DD’s (Design Development) and (CD’s (Con^ruction Document 
c:jLc.Uai]| J^ jLaj La£ - Integratlon Documents cU'j-® > cijijjiajUi J^I£jj j*j ^^ij - djij jj joi U i 

^ jl^' J^lj *'<: 7~ J^Lj Jjjualij]lj 
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• Relative length of design phases in BIM Project 



Conceptualization Design Integration Construction 

Documents 


(Asset Information Model, AIM) *j'^V t jj^' (Jj 

«.UJ1 (Jjxjjjjj AlJjjjj CllLaji*j<J jCujjiaJ t_flLa ^ ^Ujjiaj Jjir-Ujj ejUj (JjiLjjVI 

(Con^ruction Operations Building Information Exchange, COBie) 




mO> 

o|C5 C3|c; c:|c; ci c; cj o ojo c5|o c; 

<0^ < 0 ^ <0^ -41^*=— 




54rf«rti- 


^4?V cJ^ 4 qKv \1 iLijl Sjl^yi (^ 3 ^ 

,^!ilILujVI L^l^Ljj^l ^ lIjaII ^Ijj) ^jj j 6<l<i ^L^VI Lliaj! (J^lII 

(Ja^ 6?lgJl-i.Ll liJc. j ^^^1 CljUi jLl^I Ui |Vji l-ljdijl {jLudJ jl 6<Aiii!l fiLA (Jjju^akll Sjlijjuj^iUj 

t^ljll^ (Jjju^lijll (j£ (jjJ^J (SprinklSr 61-1 a!I jjjLujj^^ jju^aJC- JC. C*l,^,u (JJ,^.,1 ^jA,!I (jia*J |(J11 a!I 

A-^j! (J>^ j 4-^1-1 a (Jjj^.iialij A-^jLj \\ ^jLiaj ^A-Ia^ VI Jg-l^j (jl Sjjju^ L^I jI <C>1. Jcall 

_(Jjju<alil!lj ^jjkiji jju^aJC- (j^ ^cjudjll L_iVLj ^IjUI jAj L-iLi (J^ (J:fJ^I-^ C>^ ^ 4 













































cIjI^jl^I j^l ^^^^1 Q^j^A9i 4 jIiLla ^j^)ju1a]| SjI^I IVi^^j 4 ^-^^Ijuj L^Aic. 

(^^)^VI ^liJl CljLG^^tijaLA i^LiJl j|^ ^ ^ 4^1 j]l A-Lg 

teLiik]| «.Uj ^LojV (toolkits (> 'aj>j ‘Wenches j^'j ‘Scaffolding tijViLaJii) 
jjaai jjjiis ^Uocjj ^(Primavira & MS project J^) (^ji' Jj^' ^ -KfJ'j 

,^jA\ ^ J^t j^ jt Feedback 

jjL^l..lc> ^!j1j ^I jJ i,>j 4^ CP’ L* i>kjll ^ ^Lulall Clia j]| j^jJj ^a^l ^ J:^‘^l >\j'^*Ljjj J 

|4.^LujIj 

(Managing the common data environment) dUUli %i ^ 1- 

djli SAajx^I ^jjjouUI j jjuli^j J jLtuiil j]| j>,,1jl^^]| ^jluuUl djUl^l jl C* 

/djl-l^l A^AaxJI L**^l SJA9 l!U ^jil] ^ L^ll 

[[jjUj]! Sjijj ^Uu]] ^ijj IjU (Common Data Exchange, CDE) ^jHUi ujUU]i %i 

S-l^lj A^j1iju1a]| CIjIjI^I ^^j ,[J^jjju1a]| j^jluuLUljj lIjLgjLl^Ij/lIjIjI^I A^jLuIa 4-iUc. ‘ J (J^lj 

Ajljj) 

[[2iiUj3A]| AiklUljj ^[[Sjjj^U^I AiklUljj 4[[2 l£jL 1U1 AiklUljj 4[[cUJI ^ ^jSj]| 2Likl.jj 

(Project information management) t jj^' ®j'^l 2- 

^jjjuIa]! CllLGjLt^lj J^GJt]] (JjIj1a]| cir^UUI 3- 

(Collaborative working, information exchange, and projectteam management) 









(Intearated Proiect Deliverv. IPD) ^ »u^i cjU ^ 


t^jAIjuJj ^jtii IPD (3^ J ^ajlujj]! A.jl^xl (3^1 ^HaJ ^ajJl Jfl*J 

-1^1 jJJ ^ C5^) ^aJAli^l dj]J^J il^l^ SjJjuJJ IPD AjiAC- t.** w u^l jjgJi (J^J 

_ jjL^ajt]| I^A A-^ojuj Ijl^"*jl 1-*^ (JaLVI *^*J cJj^ (J^ 

^a^l <J^ ^JjLJ (JJ-S^ V 3 ^ 6^jIju1a]] J^lCi^ll ^aa]jaij]| ^jg AjujIjJ ^a^l tiljLulA (jV l-l^ (JJjJjJa]| (JA ^ 

(Jl^^lj ^JxJ (jj]jkJi!l (j^Ai^^l L_l]oV ^luuj Ua^ I^J 4^A91 a]| Cy^ C5^) 

??^j1uu1a]] (J^1.£1a]| ^ajLujlll jA Lg ! (jVI 

^^jUiuiVi ^jij t-u:s. t^jj*iJi Linear model J^' j^l jA ^UUI ^jLuIa] (J.li]ij]| J^l 3^ 

(jUjUa]] jIaI^I <j1aC. I'il^j ^l-]ajt..ll ^ jlaJ ^J^;^ tUiYlll aA^j^g ^^I (jjL^aU ojJjIaJj ti]]LUl AIjljLiaj ^aa^^jL^al!l ^jJajJ 
3 (^l 4ti]]LUl (Jjj^j (JjLuILujVI L_il JjujI ^**^^**^ ^jJjuIa]! -l^ijj <j1aC. J^J 4(j]al-Jl (JA (jUjlLUl ^ 

(Jj-^ jl 4^aAAx-aj]| ^ 1 L>^ L_iLull^l J3*Yi til]j _SLu11a]| SjUI <j1aC. l-l^ ^ ^a-lljulj]| <j1aC. Ia^J 

oLaj 4^jjju1a!I j^Ijjj ^IaJI 3^ SjjUI oLa l-i^ 6 ^jjju1a]| >^j4n (U^lj^ (3 l5’ ^Ijj) til]La!l (U^ (3 3^ 

,L<i ^jjjI^ >\i4Vi <j1ao ^ tiljLuj (jjjii^ (jl Lgijxj 3^1 ^>"1^14111 (J£Lu1a]| Ajo 3 

Sja^l (Jj]4j] 4-1a9j]| l^j]Ji^l L-j£I jl A.Jujj>.lJ^-ll ^jLuLUI SjUI C* l?k u„ral (3^ ^ 

^IPD (J^lCi^ll ^aUjuaj]| CljlijjJLJ LllJ-lxJ tii]i]j 6^tii]LUlj 6 (Jj1.LU| 6(JjLuHjujVI^ ^jJjuIa]! (U^C- (3^ 








































































































Alill j I C5^ djlij^)xj]| (JjJaB)j 

4-^^)jujIi!| ^xliiilj JL^VI *^jl^l 4jL^aju^a^.IiA!l A-^AlgJl ^aJalilj 4^Jui.Vlg a 6^jJJjLuILujI jI^VI 


(3^1^)^ -‘^JQ*^*\^ 4 (J^dxJl (3^ cJ^ ^J^I(J^ S^lijjuj^U (^J^dxJlj LjaJ) AjjjUIj 

L L>-v^l ajjuij cJ^J^ 4S^).^^jjul^I dj^L^^xj!! ^Ljn!l L—i3j!I cJj!^ i^aj^ojLuajl! (^jVI aJo^J!! .iLd ^j^)juLUI 

^_>'\j4V\!l aJ^^)^ ^^I ^aj^QjLualJI 4 J^^)>g L>ij a.j,a.jj>Vi^.1I ^jLu1a!I ij4jj S^14^ SiIjjj 


En«ine«r 


! ^ iJ 


Planner 


©> CL.ENT “^O 


Arcflitect 


Conftructlon 

professk>nal 


a 



E>esigner 


|Aj!Ii!I a.^^.^!I Jalij!l ^jLuL<J! ^^I^ilJI ^aj!jujj!l ajIac. (J^<ujJ1j l_l^j 

_^aa^Gj^^alJ! ^^jVI 4Ja^J!l JjILJIj ^^jLujJjujVI 4lJ!LJ| <^jLu1a * 

j^^l (^jL<JjjujVI ijLJI ^j*uJ aJxJ^^I jjLujLJIj ^LjVI ^j*.^ tL^i^jlij jL<mjujVI l_4IiaI JjujIji * 

_ IjaVlllj ^aJ^dJLualJl 6^1-iJl <j1aC. j^jLujJjujVIJ jUjlLJlj til!LUl A.^JJju1a!| AJjjjula!! * 

^JjillJl IjixJl jC. aLjL^ IIjI^ 4ci!!LUl 1 j4jIJ|j ^aa^ouualJl (^J^ llc. LjLI^ * 

_(jjg.,jujj,!! L^jIiju^Ij cijl.g.,,:xll (j>G ij1x!I lIiaI.3 (^^I L^jj 4A!I ^iL^I ijix!l lJIjAj t^jj^uUI 

A.J,,1^31.11 ^1:^1 L>^ (^5^ L, \,^J 4^.a!ra.l^ J L!^juj CjI jiaL ^l ^jLuIa!! (J^1£Iia!| ^a^jLuJj!! AjIaC. -kJ,jLjj4j!J 

|A^1j!I (J^Ij.a!1j L^jj jjj^l 
L_4l>,^)j (jjL^*uUI 0^1 jjMI ^juiaj ajIac. 
_4u^JajLuaIl!l Sj^Ul AjujIjJj ^jJjlLU! ^^jVI JjJkuaj!! 

(JjLra,^A!l 

,^jjju1a!! ^Jjijii!l L!ijLdj^aju^aii!l ^jJaj 
_4-Lajujj!l djl^-^l (j>G cIjI.441 ja!I >1^1 a-Mac. 

Lk^ll ^j!a 
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, Vi\l _7 

.8 

_ >li4,!ull .^*j SljuliA!l AjIac- _9 

^1-*J) (J^J ^^ljud]| (J^l^)^l (j^ JaJ^I ^liJl A-^Aaj (J^I^)^ LS' C5^ lJ^-^I (J^J 

-iixi jl^VI ^ ^LuJI <3LJujj]| CjI j3raA.ll La.Ij] ^j!iUI CjLijLt^lj CjUI^I J£j ^jVl cJ^lu^l (J>i ^a^l LlA.flJji^1 

_^JJju1a]] (^jVI ^J.AJl^j]| (J^I JA 

A.C>l.ix^ jjIaJ ^JjL^li 4 A.^V*iA..^ lC-ljS aAs jx^xll llA VI 6^1jUI lIjaj CjLgLA jjIaJJ ^LlUl A.C>l.ijL^ jjIaJJ CjjI^ Lg LUILj 

^Llill CjIjJjuj]| ^LUUj i,]^ <ja5j]| <jjSj]| ^lijj (jU ^LIaLlj L<i£j 6AjAaj]| CjLjSjIIj J^l Ja^j^ ^UUI 

_^UUI <c.Ujl^ j3^j Jj^ 

ajjUjl^j ALiuuj ^UjI (Jj 6^jjju1a]| ^LgjjU Vj 4 ^jjju1a]| (J^Ij^ (J^ ^ ^UUI CjUi ji*.^ J^ 

^ Uj /uiiJ J^iinlt J£ Aijx^ jLii ji liliui] iju^ ‘(Operations & Maintenance, O&M) 

CjVL^I (jiaxJ (^J lI^ 4A^^U.^V ^1.Jx^]I (J^Lc- (jLujjl ^ (J^J 6(^J3aC. (jU LjI jl,laAj ^VLLujIj tjVI 

.(Jj^^^ll j) ljjujL^I (JVLa. (J^ (J3^» II ^VljL^j 

LjA (J-<iJ iSluulLUU (jLlJjL^ ^Ux^l ^JJJUJ Lj^ (^j LjLuliA]| ti]]j LjI^x^) ^ LjLu1ia]| Ljl£jjal]| JJLJ L<i SlLc. 

UA.Ij ^jii ^ai^l LjLla^jJ Au^LA. LjliaJai jJj .LjLu1ia]| SjUj (J^ AjlJ^ ^ ^^VUj Uj l-l^ ^^^uujLujI ^ai^l ^LlaJ (JJ^ 
.(^^l LgJajj] ljUj1ia]| SjUj (J^LlIU AjL-aLA ljLgjLl^ ^ ^ Cy^j 4(J^L^ ljL^ ui*^ 

iLjjjiiVl ^ cJ^Uj (J-<^ j (^ ^j:^ ujU^jUI j^l (^ jAj (ArchiFM) (JU-Ul (^^ic.j 

Ljlc. j) ci]],g.AAJjJ (^^l JJu^Li3L]| ^jLaj ^xJJ ^ (J^J (J^ ^ (J-aLAJl ^ JjAj]| (^^-U. (Jjx^^ll l3LJ jlixJl ^j A^U ^jW L* 

(J^jklj ^^U-aVI JjujL^ (JAuij ^Ux^ll ^ajoiS jjL^Uc. (JG l.g.Jx.jLU ^LL A-Uxij (Jjl.1^ j^ojJa ^^Ujl^I .Vflxj ^jajlIa (JU^ ^ 
^ JJL^ (J-^^ 4 K Llj-l^ Aic. ^^jLlII) cilVL^VI (Ja^uluJ jI 4 jjL^UxJl cilL] > ^ (J^^ LllLc.Lua] L^j (JjjL 

.Ui Sjj3 (JVLA. aJj-i^ ^ Ui 

(jlaxJ ^ \\^\\ SLAL^.^ (J-^ (JVLA (J^ 44-1a ^L^JjVI -^3LJ (^5^^ ^ i 1^11 LjLg j]*^ (J^ SLliiujVI (J^^J 

J^J AjlJJjujj Ai^uuj AijjlaJ ^.1^1 ^Ujj 4Aj A.3^J^.^]| A.*43raU]| (^^-U. ^.ij.^11 (Jj.^ V L*.n^j LJI j^-4Iia]| ^L.'iA.ILjjU SAaC.VI 

.AJrakill oLA ^JraA.j BS 1 1 02“4 

^.^l jaII 


PAS 1192-2 & PAS 1192-3 &BS 1192-4 

BIM Task Group - Scope of Services for Information Management 

CIC BIM Protocol & AIA ‘Integrated project delivery: a guide’ 
















V ^ ^ ^ Building Information Modeling ^ j^uil j^l Jl 

^^4:.tijl CljLGjix^ A-^Aaj” J-oxJjujJ jJJ^ll _A^j*Jl ^^1 ^UajL^aAll I^A jja^jjj l \ 

_ jljJxil J^Li ^..Ijt.^ll SJjLg A^jLl^ C5^ l.g.*l^ ^jlill JjJjuJj V A^J^ 4 .^<l^JJ ^ uill (jjlijC.| 

C-jLatJJjujl UjIc. Jj A^j^I CIjLl^jjII ^ UjuaAjl jjL^a^ jl Vj AjlI A^j*-!! AjlUI 

^^Kll j^ jji^Q^ll j^j “BIM” ^^l^ Joid ji^Q^ll ^^^uujL^ cIjLjLUIj <1a^jj ^ 

_l^jc. JJ3LJ ^^jc. ^lLi.^^ ^ (J^J 

^ “I” -11 <^j^ <^ii jjjLujVi ^ ci^-laia jiLljVi ^tjj c-iajii v ^^BIM” \iUc> 

Autodesk” o^ lsj^^ uj%^ ^ '^jj ^^j^i u^j ^Laji*^! Jj^ j j^^k ^ n ^jUajAii .“BIM” 

^i j^\j Ua!>|£ joJ j£ij j<uii” UA:>i£a “Autodesk 3DS Max” J^ ^^tjjjj “Revit 

,^ijAjil 1.1^ AiL.*Ull UjLdjLL^I 

“BIM” ^-^1^1 A-^a^uL^I A-L^juajil ^^1 JjL^jjil li3t-Ira*UjjV 4jUgg 11 Li! l.g...^>.!lij (^ 5 ^! A.4Jajjl ^sjujVI JaLlllujjl liijL^ ji 111 

j^jjj ^jii 1^1 >,Il^i,A.jj A.jU3t.,ll 4.^>^ Ui ^l Ujl^j jia ,Ljaj| A^j^l <^<L^jjil jC. Ij;^ >I*J| jj-lJj A^jxil A-iiil ^ 
^jjjuuAiL a.^jLu1a!I A.^li^.^11 u_4ljiaVI (j^ l^ljLlj UjLgjLl^LI A-^Lu^ a.j4j^j L^ ^jjjuIaj a.4L*l1I UjLgjLuLI 
(J£jklj jl^-IaVIJ Sl^l^L^llj 4-^^l 0xiljLlj Jjl>l^l^ A.ali^^ jjj^ J UjLi jLl^^JI tii!j ^L^jjjujIj 

^ljil ^^i^ jj,^iA.jj LL l^jILg 


^Ll^i jjjjxiii ^i jiiiiL 4“c 


c3^ ^ j^ ^S-^U^' U' 1-^^^j^ ^^Ll^I jjjj^L I j! 




( (_°J)‘ ( llj^)j-aj ( (_‘ C-S_jj-a 
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j I - 4 c_fljjL^ -; lg.gAj 4 1-^^ 6 c_ijju^ 

I ^jISJlJ ^Hudll jiJualll L^L^uolll 


* uj ^ ■“-^®'*J. 35 o •' ’' '' '' '' 

I Ij^^ ^ j } “! .Y 

l..g..li^,i l^Aij 4l^L>^L^ ! ^UxJlII 


Ajjjl^ C—mU) jl djlj^ ^ Ig 1*7^ ; SL^I L_ijjL^ I 

^Aaj” ^ “^UUI djUi jLl^ C-ijJj..^” C5^ A.lUc> A-IajuoJ L—LujjVI L>A (jI^ iilUl I 

^jil l^l L* U^ A..^K ^J>G J^I UA “l_^Jjl^j” A..^K jl L* n^, “^UUl CIjLgjLl^ 

L^J^^J 4:,UUI ^jjjuiAJ A.SW*Ull lIjLgjLl^I ^jjL^aJj Jjlll l!!jIjUc> j-a ^^BIIVI” -^I ^-jU^ Ui L. <1 jl^jJ 

_^JJju1a1| AjlSjIaII lIjL^ ji->UlJ l!!j^L^.1a1| AjlJjU L...,.lA.ja,2k, cJ^JUJ (J^ 

jlaxj Ig.jUax) (j!Luj| ^ L_fljjL^lj j?k,*ill ^ ; JalilVI L_ijjL^ I 
C-lLd_^L l^ (J^ Vai “^UUl C-lLd_^L l^ L_^Jjl^” ;^^Llll j^ *JI C5^ A^L^jujJ L^JjoijVI L>^ (jI^ cill^ 

Ai^l^j Jjl^ 2i^ Jj ^jSj ^jVI (jV “2l^ 1^” (> J^l Ua 2lU£ (J di^ “^UUI 

_^jjju1a1I (> Ajl 3j!Ull cllL^ji-jUlj cll^Li-lAil AjlJjU J lJ^^ (> I^JJJ**^j ^UUl 4 -iUjlJ 4qU*i^11 lIjLgjLl^I 
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BIM p.UJt CllLaji*-a jJjiaJ ^ jjJ 



>S AUTODESK’ EXPERT ELITE 



^)jud^ ^ j\ 'sW^ A ^ ^ ^JC' S^^lC' ^xLdjL^ajll 0^1^ .A ^l A^ c^LujV 

(JjjL^a^il (J^ ^.^1 (jAJaJJ ^jSj ^i ji jj^lxi j£jJlj 4 j 4 j\^n ^ljji C!j 3 j!l 

A^JJUJ ^)^i 0^1 jj^ AjJJL^ A^JjuJ Lg 0^1jjJ i^jSixllul^ t^lji jls ^^^UUJ ^ 

jjAx^j jI jjjjujV ^jJjJLq aI^j ji L-iIaLkj aI^j \ ^jj V j-ia^ljjJl !il^j C!jljuliA]| l 1:4^ L?U^i 

_ 4 j 4 *ij Llu^ L5^i cJ^U^i (iF' iu^i^ ^ Wuii LLi^ tdjla I L,^ 

tillLallj j^jlLallj j^jLujjjujVI j ^jjju1a]| A^jLu1a]| L_fllj]aVI lIjLgjLlaII ‘^i 

?? 1il l]-^*^I Lg 4 j^VI J ^Ll -v*il ^JaJjujJ V ^l-Iij cJ^J juaLiJl A^Llij (^^j^jthun cJ^J ^j ... 

^jj-Ia^ <J^ij jj^ La ^■l.^JJ L—U.:^ 4 -^.^jJl Lj^j Vjl «4vLiJl lIjLgjIx^g L_^jjL^aJ» AuIaC- L^lc- l^Uj lJ^ 

_i^jiaiA]| l1j1.j.^.^jj]| 

L^l SjLujVI (3^ (^^\ Cu^iljJajL^l ^ ^tJJJ l 3 ^^^I LuIjLlII ^jx-aJj LljLajj]aj]| jjLi^l A^LujVI ^l-^^l L>^ 

<^Lal^l jjia^l LU^jJJ -Ixui j^ Lo] l1jLi^.^J^I ^jjln^ J (J^J L J i^ (J^ ^ (3^ 

_LJL^ ^jjuil ^ Aj^Lia]| luLu^I (jLiLujIj lJ^ A-^I jjsLi ^ jSj jij S-^-i^l LljLuai!l ^ljjalj jl^Vl 

Ll^ jjL-a^j «^Liil LuLg ji*-^ L_fljjjLjaJ» lJ!-?^ LljlAn]aj]| ^^jjla^ JU^i L5^ i^ ^ij^i (J^ JJ^I' 

c^ij Macros -iij Add-ins -ii s^LoiJi ^^ijji ji^i c^j Vi Autodesk Revit -Ji ^xi^x^l ^^l jj 

JJX^l L-_mjlu J^iljVI >\)Vu ji ^jlj£j]| J-<iljVI JjL*]! ^jSjS LJ^iiuulil] AuL^aiA^ ^^^LujVI 0-<ilujJI ^-liujuu (^5^ 

4 -^UJJ 


-li^ (ji J^J cJj'^l Li^tjt]l • (J:^:f^tjuji (J:A^i-*-J ^i^j (J^ Lu1.j.^.^jj]| jj-Ia^ j^>Lu j 

A-uii ^-Li c^l ^■^!*i^^!l A-^jJI luLl! (^j ++C jl VB.Net -!l j! -!l lJ^ ^^-^ufJI ^LiJ Lj^^j 


_j L_ijxj Ld j^j!u ^jLi L^i lLu-x 0xiUj^ 4jiiiiA!i ^jjai]| (^Lc. c^^^i L^ij^ij Dot Net Framework 

-i (-flj*j j]ij Ji ^ijVi c> Aj^i ^ Lf' '^J-f' Lf^j Software Development Kit(SDK) 
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^l£ ^ij Application Programming lnterface(API) 

.GUI ^LdxlLuj) j (j-<i jVI SLjil 

«^LiJI CIjLgjIx^ C—^jx^j» 4.^jLjLa]| C_flljiaVI L-U^ ^^I L^L^ djL.^.^jjll jjJa^ 

.,b,4yill j (JL^^ Cl 'l.Lo A.Jj>.jJ.i!lA 4 u*-^JA j3 (JJ^ (jI L-.1^jJJ (J^J 0^JAa Jj^.^ (jW 

_(J£Lj1a]| cJ^J U-jL^^liJl j^jil Jjj| (Jjjudll (JjJaSl (juaj*J l^-Li^j L—lLl,lLa.L.ll ^Ll LuLtjlLujlj (J.aI^ L5^ 

I^-Lg ^Li^uujjj «^LiJI CIjLg ji*^ L-_ijjjL-aj» A-Aac. jjjlaj A-^-^jMI 4-1^1 AutodSSk ^U^ij l1i£jJ) Lg-Iic. 
Visusl ^^tLjaII A-^-^jMI» A-ij4j l1jc.jjuj Lg-ili 4-^.^jMI (JL^-^ jl Lyijl S-^Ludll 

cijL^ji-^l A.C.j Lij^Li-iA]| <c.(j^ A-i4iaiA djii^ic. ^L^i (^gic- -iaiLlj jMij ProQrsmminQ 

.Dynsmo ^^tjjj ja (JL^-^i li^ ^^Ujj j^uj) lWj inia,^^ ^j4^j] 

cljj^-la J Oloud -il (JLulIujV (jJ^LikJjud^Ul Jj ^ Cljl£jjui]| (j-<i -^Lx]| Sj^VI ^jVI ^ CIjc.JJUJ J 

^li CIjL^Ll^I (JLi Llj-Ul jj.1jl]| j 4jli l^l Uj^ a. i i4MI oi^ BIM -^l ^^lu^ ^Llilaj iialll -^^1 

^1£ j^ CIjjS^ILjj ^^p]|j jLUa^-JUd]| Sj^-^l ^ ^ L5^^ A.^LjL>all (JJjiu]| djL^Lalxij <c. Jjui]| 

(Jji4ia]| Sl£L^ C-jLud^J ^LLa]| (Jji^ L*lljUc> (JIa SjjialLi djl^l^V l.g..akljJ^V ^J (JJ^^LuoJ ^^1 ^l^.-<i]| >,\l4Vil 

0^1 jj (jiaxM cijlljfki]| (j^ j:^l AutodosK Forgo uVl cijllifki]| j^\ (Jx]j ,^liUlj 

.Cloud -51 (> Autodesk ^>i 

^^^-lc.) (jjlLoiA ^^1 (JqTljui 6Lc.LaiAil SjjiuLua]! 0^1 jMl ^-\J.^,juraJ jjs^ ^Ojk L1j 1.QJ.Jajll (jjjk^] I^^L^ Ijj^ ^...l^llJ LlA j 

TMLc. T^Lul^ UjI^I^I J 3 JJJ Oloud -51 (^^i^ (J-<ULJ 0 -<llJJ ^JJJ ^^ 1 J (JjiuaLlll Llll.Ju^„i^ (JjlLoLXi jAJ 

<MI SjLujVI (3fJ^ Lg L^l.^,1^ (jJjjia.^11 (j^ A.aili-^ <JC.jJ ^^1 ^1.1i^j,ajj Ai^jAll jl SjLujVI l,-.1^Jj 

Cloud applica- -S'j Web applications -5' j^kJi jj£j J ^IjV 

JevsS" Jl lJ^ LiiLii 0 ^jjai]| L—fljxj (jV ^Li^ LLij.?k 4 .j 7 k.^jj]| AijjL^Ji (j><i j^) ^jil ^Li^ Lg.i 3 t.j.iiaj fiLAj tions 
L--LujLiA]| (jj^iaj]| i}js^ a1 lijjjjjVI 0 ^ljj]| fiLA Taluuiaiujl Liil.j.i,ajj Node.JS -5lj cript 

,<! -^>,w><i]| l-4>^I 




J c.5^1 Llllj-^VI ^lj BIM -51 ^jkUi Llll..^Jjklll (jjjiixi JJ^ (JC. 4-3LJJJUJ sijj LlL<i-^ UJ^I U’ J^U’ 

(JlLi^^jj jjii^ ^ J^jl ^-lHjauall 
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J-%JJ 

,Andy Milburn ^Ab^l (J-aC-j I ^ Sjjjk^l 6,iA 

jAbjllj i^,AAj]l ^_gic. r-nQjj\l ftj.ia ^ jj££juoJ j^] ?.l,jAl 
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iJaxj 



Whi[e you are working ori the buifdEng modeL warning 
messages displa/ when issLies are detected. Lfse the Warnings 
tool to review a list of these messages. and take appropriate 
aclion to resolve them. 


Review Wamings 

Dlsplays a list of messages that you can ignore or resolve. 


Pre 5 s F 1 for more heip 


Design 

5 ’ Options Model 


Manage Add-lns Modify 


Ei 

® u 

Manage ^ ^ Pnases 

'■ Linb 


^ j KISS (Keep it simple, ^upid ) • 

jl (^^ ‘ ^ - (_ SJjSj - ^^Luljl - LINK I ^ ‘ ^ J‘dilLabO dllaLo ^_gJl ^jJjuLJI • 

(JsjjuiA <_flLoj ^ cJS > 12 J! 

jl ^j\uiMl (JajjoLA C —^^1 (Jj^ C- 5 ' (Jj^^iaB • 

' (S ^ L—L^ (^l ^j^)JuLa]l • 


Project Browser - worlcing | X 

r-1 l^ Sheetsfain ~ 

(2 AlOl - Unnamed 
S) A102 - Unnamed 
^f+I^AlOB-Unnamed 
a ED Families | 

t Annotation Symbols 
C+j Cable Trays 
a Casework 
E Ceilings 
E Columns 

ffi Conduits — 

ffl Curtain Panels 
a Curtain Systems 
E Curtain Wall Mullions 
E Detail Items 

B Division Profiles = 


Li: 

E M_N< 

-- 1 

New Type 

ffi M_Ta 

1 Delete | 


E Doors 

S Duct Sysl 

Rename... 

E Ducts 

Edit 


‘ j' o" Clll^l£jal (_gLc. jjl_)]l (Jjo^lll - VLa^ J^i ^Llaj i^\ (JjjJj WIREFRAME cs^ lLuJI 

^uui uii hidden Jj=^ 


Graphic Display Options... 


0 Wireframe 
0 Hidden Line 
0 Shaded 
3 ) Consistent Colors 
3 Realistic 
^ Ray Trace 


3 Qi 'Cg .(^ .59 'V^ 9 


( CLOSE HIDDEN FILES) +LjIc. JjOxj V i^\ J^l 
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ti 

|B 0 : a-/^ 5 A e-i):. 

ii 

P! 

1 Arch'itecture | Structure Systems Insert Annotate ACb 

Massingj 


in h n ss rn lii pw-i^nsy 


.. jjlQj^ 



L tX J L Can«< -I Lm^’ I H«* I 


(JjL Jjl Jjjj^l ^ ^LlxkVl 






] Manage Add-lns ModiSf ^2.’ 

1 

Design 

Options MainModel 

Manage 

Links 

Phases 



m 

h- - 



Review Wamings 

Displays a list of messages that you can ignore or resoh/e. 



While you are working on the building model, warning 
messages display when issues are detected. Use the Warnings 
tool to review a list of these messages, and take appropriate 
action to resolve them. 

Press F1 for more help 


j^VI jA <Ll^)j - A-^lj]| <c.Luj Aic. l 1 j^j]| (j]il 


Ijjij - <- 5 ^ ^JUJ I a 1 


uj^ dependent views ^ lU^' tPU' tj) , 


Open 

Open Sheet 
Close 

Find Referring Views... 

ApplyTemplate Properties... 

Create ViewTemplate From View... 

Duplicate View 

Convert to independent view 

Apply Dependent Views... 

Save to Project as Image... 

Delete 

Copy to Clipboard 


Duplicate 

Dupli cate with Detaili ng 


Select All Instances ► 

V Properties 

Save to New File... 


Search... 



























































^ detach from center Detach cU^' ^UU' uc. 



Rle name: 

test.rvt 

- 

Rles of type: 

[aII Supported Files (*.rvt, *.rfa, *.adsk, *.rte, *.rft) 

_iJ 

Worksharina 

| 0 i^i 

[ Jj ^tach from Central | [Q Create New Local 

1 SP^ 10 


c_a]l!l]l <*-aLiSI ^_ C1 j^j]| c-iLi -Hc. Audit ^J^’ • 

IjiajJa^ Lalk. Vj GROUP V • 

TASK MANAGER jii-lj u-iVl jjll iiu.1 ijjil) ;> . 

Alt +Ctrl + D6l6t6 iiu.) ji 
HIGH Ji^ PRIORITY -ii J-^ij .^jli i>i')li jJW i^i 


Task Manager — □ X 

File Options View 

Processes Performance App history Startup Users Details Services 


Name 

PID 

Status 

User name 

CPU 

Memory (pr... 

Description 

A 

© chrome.exe 

14808 

Running 

OMAR 

00 


292,576 K 

Google Chrome 

© chrome.exe 

8200 

Running 

OMAR 

00 


282,748 K 

Google Chrome 

© chrome.exe 

10888 

Running 

OMAR 

00 


281,536 K 

Google Chrome 

© chrome.exe 

14216 

Running 

OMAR 

00 


173,260 K 

Google Chrome 

[!ilsvchost.exe 

1004 

Running 

SYSTEM 

00 


172,852 K 

Host Process for Window... 

© chrome.exe 

7244 

Running 

OMAR 

00 


171,980 K 

Google Chrome 

^ CompatTelRunner.exe 

4380 

Running 

SYSTEM 

02 


163,472 K 

Microsoft Compatibility T... 

© chrome.exe 

19532 

Running 

OMAR 

00 


162,372 K 

Google Chrome 

© chrome.exe 

9636 

Running 

OMAR 

00 


158,912 K 

Google Chrome 

© chrome.exe 

16624 

Running 

OMAR 

00 


135,556 K 

Google Chrome 

R Revitexe 

8428 

Running 

OMAR 

00 


118,444 K 

Autodesk Revit 

R RevitWorker.exe 

3480 

Running 

End task 



114,920 K 

Autodesk Revit 

© chrome.exe 

12684 

Running 

End process tree 



101,624 K 

Google Chrome 

© chrome.exe 

9980 

Running 

Set priority 


> 

Realtime 


© chrome.exe 

10204 

Running 

Set affinity 



High 



© googledrivesync.exe 

8456 

Running 

Analyze wait chain 



Above normal 


© chrome.exe 

13452 

Running 

Debug 



• Normal 



© chrome.exe 

9456 

Running 

UAC virtualization 



Below normal 


© chrome.exe 

5820 

Running 

Create dump file 



Low 



© chrome.exe 

8280 

Running 




4y,/4t5 K. 

ooogie c,nrome 

© chrome.exe 

6404 

Running 

Open file location 



46,032 K 

Google Chrome 

© chrome.exe 

18372 

Running 

Search online 



42,668 K 

Google Chrome 

liB^I r»rarl« ovo 


Ri inninn 

Properties 



34 000 1/ 

nrarl<» RnRMQ IC«>rnol Fv 

Q Fewerdetails 



Go to service(s) 













End task | 


.Ctrl+Alt+Delete j^ Ctrl+Shift+Esc ia*-jali ^jla ^jc. ^Lg-Alt Sjbi ^ • 

SET AFFIF- ^^j cijs u-jU' jjj tRevit.exe (J\ J^' Processes s^j^' J\ 

_ .TY 

_C* ^ C_ijjuj A-^Ll^I djl^j (^^j ^liij jtiaj 
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c 5^ c* (j-<i <j1a*JI ^jjj^ Cj^^ 

.^j ...."^^J^J’ A-^l^ 4 jjjl.UjgS 1 CliJjJjjj 



4 -^ 1 jl^I S^l^j A.C.JJUJ till 0 -^jujJ 0 ^ 1 jjJI qA 4 -^.^jj 0 ^UjJ — ^^jIj]| A.ijjJa SMP 

^j^VI 0 -<iljJI ^Axl^j - 1^1 j 0 ^ 1 jjj cJj^ S. 1 ^Ij jj SjSjj Lg-iV 4 (JjJaal ^^UjJ lW^j (_^I ^J^J^^ 

_0^1jjU1 Il^ C5-^^J’ .L?J^'^^ ^J^J^^ A-^Ll^I Sl^j 

.http://www.mlin.net/SMPSeesaw.shtml (> J:^ 


_0^1jjU1 l)>^ 


j Revit.exe ls > C 5 ^ 



*^^j ^^^^j ^j^l l^j .CPU l) j^ cr^j 1 jj c3> j^' 

A-^Ll^I J ^^5]^ (JJ^Vl 0XiljJl ^AA^J ^ ^^^jaII A-^1jl^1 
^ C.^' 0^'j^' (> l):^ ^Lc. tilLjA (JJ^ tjL^l .0 ^J^J^' 

fiLAj J^l l^ il^ikj 


,Lluajj]| Ij;^ (j^ 0 xiljUI 


<^1jL^I SL^J 1 00 ^ (> S^J% ^ L* J (J;}*-^^lj ^LlLLujVI 

/ijS jlUl ^^^ja]1 
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SiiljujVI (J^ AuuJ.lig-!l SiiLujlj SjL^ ^jLlJJj AjjxJj Jdil 

LJjJj l)I >^^l l^ ^jjL^aii^l 

^jg.4^ JL^lV L>^ lIj'^I A.j1^1I l1jAajc.| 

^x^l 

Building Information Modeling 

^L^ A-Lil^lxi A-iajlI^I 4j-v^ \^\ a^jlII ^L-vW 
^uKll ^ A-^l jlII CjI jJjuj ^jjiAiJl f‘:>>^l ^Lflax^i ^ ^-lal.x.j]| -klujuj 

I ^lj^ ^"kJJ..il djljt-lal^ 11 ki]l JU£la.lj JLkl jlJJoUi ^l^ ^ l^lJ^l 1^1 (JjJJjLJJ 

(Jjlij^l jxilj CljLkc^l LuLud^j ^L^I ^Lj^j LUjjujL^I SlI^j S J jVil LljluLkcdJk^alll 
jjjjud^LLI ^ iH jjjjLii SlL^ juajk-a^ jl j;!^ lI^I^ ^ ^jtjkLLI S jLI ,,, LujSj 

LlSIj ^J^-il (^Jx^i dLC'Lol^l (^I^JUjI L ^jujIj ^^^-^QjujIj IJ^Luj 

^jjuIaL 4-*^L^ ^jL^x^I Auuj-iigil >.^j,^c> ^-ijlc- jLudj jjj£-il 

A-i5^.1l -*i-i4iilj ^LLl ^jlc' ^jud9 jjd-Uj ^jLuj j-Lojuj jjj^lII 

jjJa^ A-laJjudJ A-ii jlj (J^judli Ljjjud i.^-^li]| lIjI jJjuil Lg-^Lj jL-v (JJ^ (jl ^^il^ A.-a^j ^J*-^ ^LgLL 

li^V L^^)^ l^ (jLlzkJ jl (j^JLudJ ^j^j A^iiil ^ (J^LljI! -^I ^ kj^i.Vig ^ 

jjk^^ll V jL^VI l 5^ j^'^lj Si^LudVI Ij^Lud 

jLa-j]| lLl^ iLLudVI 

^OuJLuU J'^oX' illLud VI 

(jjjL^a^l -^L^j iu3 (Jj^^” jLljC'^^Llj jljjj£-il 
L-4jJuLd (Jjk^jii S J^.r?k iLLudVI 
(j^jlil (^j ^lj 
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A.^.judld ^.jujIj (3^-^ C5^ ^l-l^l djLd4—^^LoJ jL^ILC'I ^x.C'^l 

A.>jTl — (jl^)*-ll TS J ^JjJjolISI ToUju^ ^ ^^Jaj]| J^^laj]| ^l (^J*j (^l]l J-<iVI ^iajuJjVI (JJ-jU]| ^ Ijjuri 

Clj^l^ ^ ri-^.1^1 -JalSl J LljU„iQj]| L3^>J^^ l)-^I — ^ jLu^a^l J L-Jj^l L_ijj]a] 

jl _Ljjjujj]| ^LlaS jjLJjl]| jjjsIj*]! jJjujLj^.^1 (J-J ^UJI LIjLg jLt^ A.^-1 aj TsUj ^J^fj^ (^L^ Auuj|j-Jl fiLA 
^^j _^^ljx]| LjjjuIJI ^LlaS ^UJI LIjLgjIx^ ^J-JaJ A.^j1a]| jUVI ^J.Qjik.J,Sl jA Auuj|j-Jl oLA juajiJl 

;J.JU]| ji]| L-aIlaVI ^ ^AuujIj-JI fiLA L_iL^I 


H^l ^UJI lIjLqjLl^ A-^-Lojj 4„1 LllJI Tijx^l lj-i^ 


,^UJ| LljLdj]jL>d LjI jJl • 

,^UJI LljLdjL^ A-^Aaj ^^^jj]^ l 3:^ Lljlijx^lj j^lj^l • 


^L^ jjS]j iLljUL^I ^jli^lj ^jjLJI jUjjjujVI C-Jj]juj) LLLiC.) ^ ^AuujIjJI (^J^LlJI jiaji] 

j>**;; L^jjj^ ^ ^AuujIjJI <_il-l^l C5^ ^-Ig-laLJl <j^l (jj^ (jl S-^ J 4A-i^l jUli-) -^-LLlj jLiiIjujVI 


\o^ 


jU^I 


_lJljc. (jjj.Vig ^SI (jj^ (jl • 


(jl J*il (J^l^ lL*:J UJ^ U' 4 


_4-^Ll]| lIjUjLlJI 4„£-^j jjujL^I ^l-iiUuj| TijxJI ^^jVI -1^1 ^J (jj^ (jl 

-k^-S„^LjJ (J-^ (24%) (J^ l)^’ (JUj ^UJl LIjUjSjl^ A-^AaJJ (JJjujLJ^„J| TSjx^G <JjudJ (jl AuujIjJI LIjJJJ 6^lc. (J^JUdJ 
-1.3 ^!iLlaJ-jujVI ^"kgSxi ui \ kki.Vig ^ (42) Oi^JrJ 0^\ l)^^) (J^ (10) CJ’ (jSjT uiVI ^Uj (^ ^jJaJJ U£ uiVI 

AuujIjJI (^ (54%) (j^ ^)^l (j’ 6^UU) ljUj-Ll^ A-^Aajj A_a!ilc. (JSV) (^g-I^ (Jjc.jj-uJLq ^^^-Sc. IjUc. 

^jjJajJ) Ua <j)- 1 ^ ^) (J]l ^.^jJj ^ 4-i3LjJa jjllxj ^UJ) ,^S-ilS) LjU jU<i A-^AaJ ^jLU (J><i*]) (3f^ ^ 

LjjjL^ — AuujIj-IS) Aj^ (^ A.J..JkJdJ (j) V) 6^LU U>G ^aC- jSU _U^jjl^,^ L3^^)*-)^J UjaC. -la-JkjJ jVI (JJ-JulS) AaUia 

-kg S^kVi (Lh^ (42) Oi^\ (Jj^) (j-^ (9) (j) L*n"\ 6^UU) LjUjLl^ A-^Aaj (Jl-^ jl]] Ij^jLuj LS — (21 %) 
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c: 

I 

Q 


^ L^ t^LiJl lIjLgjLl^ A-^AaJ ^^lj C5^ I^^IaC- ^ ^^UaJjujVI 

25 23 

20 y 

0 " 


1 

r- 


0 


0 

V 


0 

A 


Nvimber of projects 


0 

<1 


^jj^^LlLU] ^LiUI lIjLg^ jLud^ ■ ("1) 


idjLjljaLA AjoIA^ ^j^OjJa ^a^l^^)juJ ^LiUl CilLGji*^ A-^Aaj] ^Lx]| ti]|jjVI ^"kjnlQJ AjujIj^I ^j^jLuiA]| 

^^Lc- (^jiuUAj 4^^)3L^I ^J^ (^Lc- 4^^)X>a]| ^J>G -lajuJjlL 6^^)X^I ^J^ ^^^-lalj (^jlLud^j 4^^)*^ 

^j^jLuLUI (G 9 %) Ajjudi j y^j L>^ -( 2 ) (U£jud]| ^jja ^ L^ 4 ^^)*^! l^i^ 

L^^ ^a^l£^)juJ ^l ^j^iSlLLJ (26%) L3^^ A-Jjudi ^l VI ^LiUl CIjLg^^ 1*^ A-^^Loi V ^a^l^^)JuJ ^L ^jJ^LlJ 

CLjLgA-^^A i ^^)X^I JajujjlL jJjud^ J"^Q**^* ^j^jLuiA]| (^jj^ (5^X)) L)^ 4^^)3L^I (^Jj^ ^^^-lalj (^jJjud^ 

_^a^l£^)juJ (^lI 4:.LiUl 


Thei e is no knowledge of BIM in my fuin 
There is low knowdedge of BIM in niy finn 
Tlieie is medimn knowledge of BIM in my fiiin 
There is high knowdedge of BIM in my finn 
Tliere is veiy liigh knowledge of BIM in my fimi 
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M 2 




0 




0 





0 5 10 15 20 25 30 35 

Nmnber of respondents 


^jjijjjjuuA]| djl^^)juj ^LiUI lIjLg y]*^^ j ^LlII ti]|jjVI !(2) lJ^^ 


^J^ ^a^l^^)juj Ig.jlc. I^^IaC. (^5^1 Lljlir^^^)j]| ^Luikl 4 _jujIjL]| ^jj£ jL-juLoII ^j^ L-lUall ^ 4L)L-LL^VI lIjI^)^^ ^j^ojJa 

L)! ^l SjLujVI -(3) l 1^^]' ^ju^a jjs^ L<^j djLia^jj ^judj Qi^ 4-^Cij^vL^ lSj 4l.ajjud>Q Sl*^ 4^1i 

Ld£ (^J ^ ^ L?J^^ Sjju^ lIj ja. AjjujLujVI A^li]| 

.Bentley Generative Components • 















Sofhvare 


Nevei’ used any of these sofhvme 
Revdt Ai’chitectuie 
Re\dt Stnicture 
Navis\\'oi’ks 
Revit MEP 
Graphisoft Ardiicad 
BeELfley Archif ectuie 
TEKLA 

Beck Technology Dprofiler 


.VICO 

.Nemetschek Vectorworks 

.Innovaya 
.Dassault Sy^ems CATIA 
.Bentley Structure 
.Solibri Model Checker 
.Synchro Project Con^ructor 
.Bentley MEP 
.Gehry Technologies Digital Project 



d 2 

y 1 

B 1 
tf 1 
tf 1 

0 5 10 15 20 25 

Number of respoudents 




dj Lx^ CIjLq^ 






djLi^likdjujl ^l ciuij ^^1 c1jIjaaa]| jc. j^jLauJI Jl^^ ljc. 
«(jj^VI djl^jjud]! AuuoSLlJI^j «jjjJfajllj j 1 ^jjVI» ^llJl CljLGji*^ A-^Aaj A^Lola lIj^ Clj^^jjj 

^JaJjudJ ^ ^(15%) A-AjuoJ ^lLuVI ^a;lAju^aj]|» <Jju^Li. JJ cJ^ (17%) 

,(^) ^J ^(4^X)) ^VJjuOJ ^^^I ^Ll^J jI «^IlVI JJ )>1^*1» J «A>cl. VlulVI» 1.1 Ijg^L^ 
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Did DDt use it 
Creativity and Developnent 
Coiiipetition wdth othei' oompanies 

3D design 
Sustainability 
Inprove perfomiance 
Reducing the cost 


9 

9 

U 2 


y 1 

0 5 10 15 20 25 


Number of responses 


«.U21 cllLaji*-a jLaJC.y clwij ^_^1 dll jjjajdl !(4) 

[ _ <1L>11 j jLula]! ^ ^Ll2l dlLojlxjd L)j.j (Jj^ [ *' '1 '0» 11 <c>jja^jO Ljajl LjJ'.'‘'“'V' JjoU 

.(5) (J^^j-ia JA La£ dlljL^yi cljjl£j t^S[^l£^Jjj (jLtJJ (ji '"Ll^ jU^l 


Difficulties in coinmunicating mth users of 
traditioual metbods 
The difficulty of merging TAdth the 
consti'uction sector 

Absenoe of ta'aining prograins 

Legal barriers 

The difficulty of ti'ansfoiining the 
company's culture 

Cost 

TIk used software 



0 


10 20 30 

Numbei' of responses 


40 


« 


djl^jjjaJ 4'aW‘'j\ll ^UJl dlLajLc-a -U-n.’'., il (JjUja-a !(5) ^J (J^jj^ 


tc!!jVjlLa]l c!!jI£jjuo $.Lj2l dlLajla-a jUxJs (jJjJaj jjj (JjaL l&jlc> (27) '^J^J Luil j jl J^j 

jUjuij]! I^jjaAI (■ j (jjIjjlII e^A l^jj (1 ) (Jj.1^1 j^j 




























CIjLgC ljli j^ual 4-iJjudj]| <J^VI !(5) 


^aJjSj]! 

%.R.I 

Lijii j*-<i]i 

LIj 

l-l^ 

80.48 

^lIjLI^I (J<jjudj]L j^ lIjLJjjjuua]| 



78.57 

^^jLu1a]| ^ ^^Lj-<id]| JJL-<i) ^J^L^I 

Y 


75.24 

^^ULI LljLa ^u^-Iaj Aijud]a l^LljILujV 5uudJujj-LI 6 lIc>I 

r 


72.38 

^^jjLaj-LL <j^Lk Ajjudl^ LljLaxual ja] A-^L^I 

£ 

(S^ 

71.9 

^^uudJudj^ ^LLI LIjLij]xui LjI jij ^JAud]| ^Lc 

0 

(S^ 

71.43 

LjI ja]L (^3^(dx]| i l^L^ 1 ^ ar \ C 5 ^^ Ljja]| 

1 


69.52 

^L.l]| LIjLij]xui ^j^-Iaj] ^ULuauua^^ ^-cLj^ ^I ^j^L^I 

V 


69.52 

,^L*i ^l5Llj (JjLj l j^j 

A 

(S^ 

69.05 

<L]Ll!I <a]£j]| i LLudj (^3^(dx]| <1 ^ \ Ljja]| 

‘l 

(S^ 

68.57 

^^LLI LljLijLtua <L^-1aj jaLLI jlI£JI 

^ . 

(»^ 

68.1 

,^L]| ^jLl1]| (J-<i*]| dL^L 5uuuudj<d]| 3ilij jjji-j 



67.62 

^L-iljiaVI (jlJ LljL^^L^a]| ^jjll ^jjLajja ^jjLaj <15 

u 


64.29 

^^LLI LIjLi j]xua <^-1 aJ L^J-11]| ^ 


(S^ 

61.43 

^^^L-Ial jLI£ L-L^jJ <a]£ 

^ £ 

A^i^VI JajudjlL 

56.67 

^^Laj]| ^JXj^ 

^ 0 

Au^^VI JajudjlL^ 

55.71 

^L-l]| LIjLij]*ui <a-lAJ ^jjjjall A lUc. ^ ^jxI1juua]| LIj5 j]| 

n 

Au^^VI JajudjlL^ 

55.24 

^^aixj]] j ^LC jl) jjqlajLl j.Ia5j 

w 

A^i^VI JajudjlL 

55.24 

^^ijAj]| <a]£ 

)A 

A^i^VI JajudjlL 

55.24 

^^ijAj]| ^LjV C-JjlLix^ll LIj5j]| 

) ‘i 

A»L<dAVI JajujjlLi 

54.76 

,LjjLdIl]| ^Lla5 ^ l^La> jjLiLlII (jju>,Vi^ x>ll L^j-ll L aK ^lilljl 

Y . 

A»i^VI -LjujjIL 

52.38 

^A^LudjVI ^jLu1a]| ^ (jjjud-ll^^l L^j-ll] <jl<a^l (^<^jLl) 6jlli]l *iLL j 

Y^ 

A^^VI JajudjlL^ 

44.76 

^^lj]| jc ^jiLa <JjL^ ^iLa] <^LaJl 

YY 

A^i^VI JajudjlL 

44.76 

^L.i]| LIjLij]xui <a.-lAJ ^jjjiaj] J-JjLuHVI ^jLulLl jiaxJ A^^Li 

Yr 

A^i^VI JajudjlL 

43.33 

^l^ljJjIaJj 6-^-l^l 0-<iljLl <a]£ 

Y£ 

Au^^VI JajudjlL^ 

42.38 

,<Ja5j]| ^aJAu^aj]! LIjLI^ (jSI jll djjjjLa 

Yo 

A^^VI JajudjlL^ 

41.9 

j-l^-all]| <ljud]jud] <a.LL<d]| LljL<ij]xud]| <jLa£ 

Y1 

A-L<dAVI (J^ 

34.76 

^^j£a]| LIjIj^LII ^UL^akjj]! j^ ^l-lalLudVI d-^lc-l 

YV 




^^J]| ^)^VI 4(j^l^)x]| ^J,juj>i!ig-^]| >^>1^1 ^1:1^1 (^l] ^LiJI cijLGjLt^ A-^Aaj A-ajudls oL^L AjujI jl]| 

jjL^ ^jJajjujj ^ (j^ iA^jL^I <]jia]| cIjI^^ jjud]| (J^Li 4.ajudla]| L>*i\l jl^l (JjjL-aj ^^1 

CIjLqA ijudld C5^ LL ^LjaVLj .^1 ^jl^)iLudVI A-]^ ti]LA LLLla ^L^)iil djVjLa^l 

AjujIjL ^I^),^! L^^J^judJ ^ISjujVIj jL^VI *^jIJj C5"^ (JjLa^^l ^j>G AjL ^^^I^)x]| .^JJAJdj]| ^LlaS (J^ ^j^ ^LLl 
_(J^l£iL 0 ^l]| AjIajl] AjLx^Vi (^j-l^ AuudljL ^jJaj ^^1 ^LjaVL 4A.fl,AJdWll oLA ^^-JaJ (JjL (J^^^ djlijJL^I (j£i 
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THINK 

OUTSIDE 




<iAljL!l SjAjL^a^l A-^LujVI cJj^I iJ^ 4 Qg \*i^\l JjlA-niJl Jj^l 

aA\ jJ Li J^' (^j'^' JrJj^ J:J4^' j'^ (i'i' i^J*^' Jj-^ 

^>^.1<lI\I (jj]a!l Clillj L^ A^ ^J>m!l 2 ^jLj1a]| L-mjdJ 4 AjL diaj]| ^ ^.djLLoijVI *^j\^\ L^j]J^ 

jLmjuoVI l1jVjLa!I CjI^jjuj ^^AJdj V A^LudjVI ^jLL^ jj^i^LI j^^l jV ^LdjVlj cijLiA*] A^>\^ru,ja,^ 
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o-f Firms With IVIore T~han 60*Vo o-f 
Work Groen (2012 3ncl E>cpectecl fo r 2015) 


Source; IVIcGrafw-Hil I Cons-truiction, 2013 
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Levels of Green Building Activity by Firms 
Around the World (2009-2015 Expected) 

Source; McGraw-Hill Construction. 2013 
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Top Triggers Driving Growth of Green 
Building Around the World 

(According to Respondents Over Time) 

Source: McGraw-Hill Construction, 2013 
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Benefit 

New Green 
Building 

Green 

Retrofit 

Decreased Operating Costs Over One Year 

8% 

9% 

Decreased Operating Costs Over Five Years 

15% 

13% 

Increased Building Value for Green versus 
Non-Green Projects (According to AEC Firms) 

7% 

5% 

Increased Asset Value for Green versus 
Non-Green Projects (According to Owners) 

5% 

4% 


SYears 7Years 


Payback Time for Green Investments 














jJJ ^40%) j-d 4-Jj^ ^ C1 jIju1La]| ^UaS jA ^ljjJaaJl <^VI (Jl-?^ IJ^'^l ^Uak]! 

_4JjL<JI Cj^jLJI CjI jluJl ^ Jjjaa.1 ^jL^ ^JJJOUJ ^l^l 


LjjudJj ljLiujVI jJ^i j-<» Urf^l L>^ '^l(U) jjJaa.Vl ^-LlJl LiaAI j^Vl (^^LiJl l_liuJI cJl jj V LsUall tJ!jl^luj| LaJl ■ 
oLiUl tJ^jlglujl j-d 'LaJlj 6^37%) ^LsUl ^ jluj^i AULJI 4 _UjxJI A_istjUa]| ..ijl jUl AjL<La.j t ^ jLuuJl ^ j-^^ j>» 00% 

.(31%,^)^U3I ^j-llc^ 


JjLiuui ^ L^jUl uj^l j^l is^ JuujI jUl oJa ji ^LujI jUl 6j^ •^lLJjLLi ^ ,(T6rri Wills, CEO of WorldGBC) Jj^ 

djUU^ajaVI jjuUl jJjJaJ A-IaAVI ^U ijj'^ ^j-ljjJaaJl A^Vl 1*Vi .A_iUlc. 6jAUa ^jUl Ulj (jUlj g,ljv>i^\l A^VU ^jisLjUl (jUiC-Vl (JjJ^ 

.oUaJl ja (jui ^iSj (JjluiA (jjuJaJj JuilUuui ^j-Uj Aj^ <.aJUl J-aLaJlj (jHjuJl ^jUj Iu^ujV tAj.ujl_UI 

^a^ljfLj ^a^jUj LjJjUj L_fl jjujj jLUI jaJI IJa (j^jLal ^ Ujja_xi Ijj'j LjJjUj L_fl jjoj ^LsUI ^LaJl ^ L^LUaC.|j ^ljjJaaJI A^VI djljst Ayyy 

.«^ljjJaaJl A^Vl LAj^j^ (^5^1 fijUilUl ^j j;llj LjjU^ajsVlj <JC.UilaVI UljUl (j^iLal ^ ^J:f^ "ijj'^ 


JaUj J ^iLkLo.'j/i j^j» .(John Mandvck, Chief Su^ainabilitv Officer at United Technoloaies Corporation) Jj^j 

^^ll -^l ^ljjJaa_Sl A_ijjVI La j3jJ (_^Ul ^.daLijVlj ^jUjajsVI ^LdjUl (jjljjj (JjjUSI (j-d jj jUl .dj|jjjuJ Cj^Ij (jl < _flC.LjJaJJ (Jl jU ^^^ULsUl jjJaLVI ^UUl 

UjLU^ oUli (_^ J ^ljjlaaJl 4.^VI A^Uxja j^ jjL (_^lj (oUUlj AiUaSl cU^I^IujI AiujjJ (j^ 4_^U]| ^j j jl jj|jUl (^l AiUjaVU 4(jjjaUuiUlj djljlLsUl 

.» jU-ajsVlj U^lj 6 (JjjU]| (j-d (jH 


js . 1 S.J JjUu ^ ‘Saint-Gobain c^» .(Pascal Eveillard. Director for Su^ainable Habitat at Saint-Gobain) Js^s 

4..4l.HjalVi (jLj AC'ljS jJjjk SlA AjLa^J A^lkll cJjl^Jjji S^li£j JAjll jljljj^jll (jj ^jllj (Jjljll (jj'-'..-'' ^JJ 

The World Green Building Trends 2016) 2016 <il>jaUI ^bU ^UII lUl^jjll jjjij jl .<iLiJI Jjm. (^ Uoujj Wjj 

«.2018 Jj^^ (Jj*Ji i_ac.Ljaj ^UajJ jjjajll (jV <LjI 4jlJaj (Report 


(^ u' ‘jrjj^' j«-i“ '^j^i (Rick Fedrizzi. CEO and Foundina Chair of USGBC1 J^^s 

(jc Jj.^1 y .dlljjju (Jl.4 (.s^ .^jk.all oj.ajj <^ljxjaUI (^LlU LEED A^Ulc. Aujxjuj (^j Aj.a J;^ ', '''I (^ LUI ^^jjj <<.ljxjaLll 

j.ai <.ljjl Aj^ (^ Jjaullj ^ljjlVI (ji <**ll uilj.nil ^**'l . ^j j^jUll Ajjkjll (JLocVl 0.^13 LIj.1j ,-l >*i..'xllj jsjxjJl (julx^ja'jfl jUl (XCUj (,^1 UjljuVl 

,» (jj^l ^JJ'II ■ **'! j >-.*ill <^^ljJ ~ ■ "I 

I JJ jajll (j.Q ^ “'*' (Jc. p jUajU 


http://wvvw.worldabc.ora/files/8613/6295/6420/World Green Buildina Trends SmartMarket Re- 

Dort 2013.Ddf 

;CjlLa ^lx-ttll 9 CjI jI ...a*i...jLI 

James Kershaw 

WorldGBC Marketing & Communications Manager 
Tel: +44 7 496 596 496 


Email: ikershaw@worldabc.ora 
Website: httD://www.worldabc.ora 


/(^^Lajua (jjj.Vlg A 




^Lill (j-U ^jxtijillj 4 n^jall ^l^l L Qjgj Ajtlll (^l Ua (3^**1.' 4_ia 1*J1 <Jlil jjjuliAllj j 1 1 aj.il.iA <_^j*j 

.(^UUl 6jl JjU® (5^ L^l 
























iujj ^Phases Revit l-i:^ ciil^jiVl 

(.** n~^ c ^41~) —i-* iaL-ic:- \ci- 1 (__J-otc:. (_jL^-il ^l c^^^^juLoJl A ,^Jj> 

t- Q ^ J t-»*^ \ Ia^ A_a^-«J1 ^ ^ ^ A. \ 1 ^ ^ cl)-^ C^t-L^l ^ ^ ^ ^’' J ^ Q \*^ A. ^ \ 1 ^^^^joLaJI ^ ic:. ^l 

J) X&Y&Z -5^ cIjIaL^I ^^j--aLljtJl a-^\a \l (_J-ol^^ tA^lckLl .i^^ij ^_^iiSl BHVI ^ ciuau^l 

L** LLl.^rll 4_X1^J^1 ^^)^Vl (J-ol^^JtJl LA^JUCL^ ^(^SD ^jlJ ^ q5^*^\l (_J-otcL^ ^(^4]I) ^jlJ (_Jxil.CL^ ^(^313 

Lst-U oAjaUJ A *^ ^^^^JkJl-o]l 

^,^-3 jg_<^cL j (__I-otja3^ Li i> uj,<i (_J^ j>*uj (^^ 4-j. ^jq Vi (__J^l^j-* (__jL^.il A i\ <ftCL Ph3,SlHg ^ ^ 4 J 

Lnl 1» XIj t l^;^LoJ^;Jl.S 4_j^^l (J^Ia^I 4-*lal \ k.->_u.-lA. 4_-a.j\.all ^^l_;Jl ^Aj (__>ijJ Ajji\ ^^1 cC*nqj^l 

4l_« 1_CL ^L^--a (_J-* Ia^A^ .... 4l_.qAA .il^>-oTl^ dj^Luul .il^>-oTl^ LiTL^ ^autaTl t. ^ 11 i^-s. 4uJ_L.o^ (__J^l^>-oT ^^^JJul-oTl p y ^^.J^CijlJIJ 
c _ 1 -^l^gTl ^j^l ^^jtTl L>^ ^^JL^ ^autaTl ^k >-i^^l LjT^ ^ ^ ^autaTl ^ k J-i^gTl t. ^ u j.i—^ Lo ^^^^;_iui_o .^>q nl 

Cluaj^l (j^Ji (_j£ (_JL^j 1 ^alu tL^ua (_JjAjtull (. ^ 1-^J ^)_iL-saljCL A ^^ ^l tL^ull^l (. ^ 1-^ J ^JjL-saljCL A ^^ ^l tl^-jll^l 
. Element phasing -5' Cj^ 4u^a^ ^ cJ^ ^ c^^Ll 

^lAikjjul \ y\*\^ji C:^.j New elements acjjj^l ^^---il '\^\\ phases -5i (S^ 

(^4l_oAA (J^ q\ 1 J .i ^>jL-iaJCL (__1^ (__5jA5tJ 4 t Q> > ■—»Yij ^ \yj' aLVl 

(_J^l.i 4 J-*^^>_oJl L><i 4ul (_\^1 t- ^ ^ Cluaj^^l ^^^— 3 ^^^^;-ul«ol\ 1 4 J—^^>_o q <0 LoLoJ t:^^Aj 

|LoA^ ^y_oL^>^l 

phase created j^-=La-\l ^^Lu 4.1^^ cjjuCu X^Ll :Element phasing j^-:=ti*.\l ^uLi.^ > 

cuLLlL fi>AA ^l ^l cSa^ j—=Lc^ 4 ^-=iLl Jlu\Lj cphase demolished ^-5^ .j^j 

: Jlu\l j£au\l Lo^ Properties palette j ^>cijL-^ 4-oula ^ 



42 




























































JUI Ia ^^jj ^^1 4 _L=».j-(J| C 5^J i View phasing ^uL=^j-o -Y 

aL^J-<i (JC^ j L in. jL^Jal J-v*i Li-Iajlj ■■■ jj^ J^ ^LlaS jl L*Q ^ CjL^ ^^J^^ 

j^ jaij L^ ^l jj-aUaJl JaSa j^-hj -i^j^ (jV phase filter *j^ cU^ ij^ 

Lo^ -i^jjLJLj ^u^L^I j^'°i1 4-aj15 cIjLjL^I -i^jjj ^5^ (J^ 4.j^^L^ c5^L^Vj ^ 

: JLJI JiUllj 


3 m ss 







□ 



- 

3DView:3Dwalls 

▼ 0i EditType 

Crop Region Vis.,. 

□ 

> 

Annotation Crop 

□ 


Far Clip Active 

□ 


Far Clip Offset 

304800.0 


Section Box 

; '] ; 


Camera 

» 


Rendering Setti... 

[ Edit: 1 


Locked Orientat... 
Perspective 

Eye Elevation 

4549.7 

- 

Target Elevation 

2000.0 


Camera Position 

Adjusting 


Identity Data 

a 


ViewTemplate 

1 <None> 1 


View Name 

3D walls 

- 

Dependency 

Independent 


TiH» nn 


Phasing 

Phase Filter 

ShowAII 


Phase 

New Construc... 



L^I-laJiJjj| A jiK aUVI J^\ (J-ojljII (jVI ^-JaliJJiJ cduajjll ^ ^ jJjjLoJI ^LiL=kj-<i ^LlC. Jj 

; Jl4l jLuiJl phasing -5> ft'^l a^ (JSjUj cL^^JjiaJj 



























































































(j£i AjjlgJaVI ^jjjjiAil (J^lj^i ^^ilaJjuiJ UjIJ (JSjjIjj 

(,^J iA^Luill SisUll j-><s (Ji^ jA Ui£ Ajjjjjj (J-dljC' AjiU 

:Project Phases ^jj^' cK'j^ -'' 

^Kxisting cJ^-aSU A-^Ull jl S.^j^j-Ul jx-aUatil Ai^j-4 j^ 

.(phasel, phase2, phase3) cK'jJ' (>» (j' ^LJa' Uj^j ‘New construction 


(phase created & phase demolished) "Luij jA^ajJt (^Li. J (j2..1jJl o jiA j^j 

.(phase) ■^i^JjJl “L^j^ 



[ Show All _ I 

il2l@B50jS52EfflBII 

L ^pp'y J 



«■ 

1 Phase Created 

^ew Construc... 

1 Phase Demolish... 

ZH _^; 

Properties help 

Existing 

New Construction 


View phasing 


Element phasing 


Ai^ j-<i aJL^ 


:Phase Filters S:ij^ja1I A^jaII jj^UII _ Y 

AJI j^^jjL>ij^ Ajji^ ji^ajxil a1^j>s j ^ ^ ^ ji^Uxil jj^Ja Aji^ jC' AJjIjjlUI (^^j 

(jS-<iJj ^jjjjw (^l AjlJjjj ‘^J^J (j^ji^ AjIj (JSjUjj .I^jjLUI (3^U jj-iaJfltil 

.JaSa .i^Jl jA J phase fllterd' ^Li, J jji-lill ojiA j^Jajj 



Project PhaseT^^^^^^^jGrachic Overrides | 



Filter Name j 

New 1 

Existing | 

Demolished j 

1 Temporary | 

1 

ShowAII 

iByCategory 

Overridden 

Overridden 

iOverridden 

2 

Show Complete 

iByCategory 

ByCategory 

NotDisplayed 

■ Not Displayed 

3 

Show Demo ■*• New 

By Category 

Not Displayed 

Overridden 

iOverridden 

4 

Show New 

By Category 

Not Displayed 

Not Displayed 

iNot Displayed 

5 

Show Previous + Demoi Not Displayed 

Overridden 

Overridden 

iNot Displayed 

6 

Show Previous + New i 

By Category 

Overridden 

Not Displayed 

iNot Displayed 

7 

Show Previous Phase 

Not Displayed 

Overridden 

Not Displayed 

iNot Displayed 


New Delete 


I OK I I Cancel | | Apply | | Help | 


1 Pha^inn 

IPhaseFilter 


i| 

Phase Show Complete 

..Show Demo + New 

> 


Show New 



„ . Show Previous + Demo 


2 

roperties Previous + New 


^ ^ ^Show Previous Phase 

— 



View phasing 








































































iGraphic overrides jj-alidl jl^j ^jia 

(JI 4 JJJ (4jji^ .l^jji/dl 4i^jji 4JL^ ^ ^l^jl^jji ujjji^^ ji-^ljxll jl^Jal dilj|j£. I jc. (JjluKiII jAj 
Cut A£.L)a3j SurfacePattems -latjij'iiflj Lines iajJa^l cjbl.ic.'^l aiA 

■Material j-^' ^LaJ Ujj 4jjl:i.j Halftone JJ 'LiSjSj 



Existing ^-Jajl' • 

jL^W\| Ai^j>i (jl ^l iA^Luj Ai^^^ jL^W\l ^LiJ ^ 

Demolished • 

^JLail Ai^j-<iil 4-4^ k 0 j jA-aiaJl ^l ^lail (^ 5 -^*-^ 

New • 

^.l^juLili Ajil^l 4i^j>ill ‘-nQ*< j t^w\l aI^j^ ^l li^ ^ ^ 

Temporary • 

.i>Lil Ai^^)>i (jJi^ 4-i<i^j ^jLij ^ jL^Wil ^l li^ 


^jjjuLiil ^Ljijj (J^lj^ V (jl A>«il di^ ^jjJaj^j 

Walll,) 4ilia^ Jajljii. ^jV jj^ t> ■^«-^'j ‘Phasel & Phase2 & Phase 3 

^^1 J ; Ji..aj*£ 4. ^tiJI AikJ.. iajk c3^ (Wall2, Wall3, Wall4 


Phase filter: Show All 
Phase: Phase3 






















































l 5^ l^Ltilc'lj 6 lS^ ^ ^ ^^j^^jkiAll ^4 q \14 ^\l cjVL^I 


|>^lj 


Phase status 

Existing 

Demolished 

New 

Temporary 

Element phase^v,^ 

WalU 

Wall3 

Wall 1 

Wall2 

Phase created 

Phase 2 

Phase 2 

Phase 3 

Phase 3 

Phase demolished 

None 

Phase 3 

None 

Phase 3 



1 


j> J'ml l (jJajc- (JjIjI^ ■^■^j ‘Graphic overrides 4-yj^ dibl^^ l*J (JUI b^ jajljJl j^Jajj 

Phase filter s^Jj^ 



Pro,ectPh^Ph«eF».e.s | ,..p..Over,|g^^ ,^^-- ^-^ 



1 Filter Name 

New 1 

1 Existing 

Demolished 

1 Temporary 

1 j 

1 Show Aii 

ByCateqorv 

Mjverriaaen 

Overriaden 

i uverriaaen | 

2 

Show Complete 

ByCategory 

By Category 

Not Displayed 

Not Displayed 

3 

Show Demo New 

ByCategory 

Not Displayed 

Overridden 

iOverridden 

4 

Show New 

By Category 

Not Displayed 

Not Displayed 

Not Displayed 

5 

Show Previous + DemnNot Displayed 

Overridden 

Overridden 

iNot Displayed 


Phasing 


Project Phases | Phase Rlters 


Phase Status 

Projection/Surface 

Cut 

Halftone 

Material 

Lines | 

Pattems 

Lines 

1 Patterns 

jExisting 




Hidden 

□ 

Phase - Exist 

Demolished 



1 

1 

1 

1 

1 

1 

1 

1 

Hidden 

□ 

Phase - Demo 

New 





1 □ 

Phase - New 

Temporary 





1□ 

Phase - Temporary 











































































































Monthly He atlng Load Monthly Coollng Load 



Episode No. 2 - The effectiveness of Thermal properties for energy simulation in Revit 
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(JliLd ^Lc. (J^Jujj (juajxljudj AiiaJl oIA ,6^jl_^l (J^l djlijl fi^lijjuj!^ ^i^^l ‘^l^jl (JJlAjuil 6jlj^ (jjj^ji] L_flijujVlj 

^jj j^ jj 3 ^(^^11 j djaj3l j^jj ^ (f^) ^i^l ‘-LjLdjist-d 4_^AAj CjIj j (j>» S^liljujVlj Cjljjiaj3l oLa (j^iflaj ^jla ^jv>> jj 3 R0vit ^j; 

u^l^ ^LLdJ^Qjjjaj]! Cj|jlji]| iL^I ^ CjljljaiaJlj ^LjC>A^ ^.auJalj 


6 j^jlU jj,l^| .R0Vit ^J>^Jj (jjjiaMI aJaxJI CjI jJakJl ^jjud] 6jjudl_f<i CjLaJ tiUJl (jjJajll ^jjuall (JjjJall JjjuJl L**iri 7 k*i A ql^ll oJa ^ 

Lac. AjaaI (Jij V (_^j^l '.jLxjl a 1 j ^judlj ^jj^j-<» jAj (^LfUI ^^LI (Jjl^j ^j^^j-® (j^ jj (JLL jA Li^V a^jjj (^Ljaj L<i (jl 

(jjiaiLj 

;4auu)j^) 

^ijAjli .(BPAC) (^4^1 ^i^i (jc- <f<»jji^Vl L^jj^ (^ Autodesk ^j^j^ (^ij^ ^^j^ j^ L^^l cj^i JLlJI 
Lki LJjLk (> (jixu (^ij ^^^LLI (> dixijLkijji (^i (Families)j^Li^l jijix. (Center Health) jf^-^ (^Liioi^ (>fj 

(_^ic. tiUi jjI (JjiLi (j^-<»J ^Ljajl .^jjuUl ^L^ (> ^jJaJJjud L<d£ <3^ J^l (.5-4^1 ^lJ L**lljix>C. ^lj^V jljJC.VI (> ^jlj^l (J-al jLSI 

^jj Ul (J>i)jxil (joi tiUi jfLj (jjjj£il jjjoi^l (^giL djljLxjjl Luiajlj tL^Jc. 4_^jj-<UI L_^l^j]|j ^Ijj^.£U tUjlgjLojl (j-<i Aixujdj L<ij Ailia]| tUjl^jLudl 

.^jU^VIj 

Center Health H 


I<judljUL AiisUaUl ^ djljji 

Revit2016/2017 • 

(Compare & Results Analysis) Autodesk Green Building Studio • 
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(Modify: (Walls, Roof, Windows and Curtain Walls .1 

(Analyze: (Energy Analysis .2 
(Families: (Curtain Panels .3 

Edit Type .4 


^ ..aII J,4|jjtil 


Thermal) ^mq-.,.. vi ii),^^Li,a]| ^1.^1 djijj jr jLaj (Jjaijc, s.jC' ^..'..^-...,.11 ^ij^i 

L.. ‘jll _flijall IjjI ^ j Jaji u^i ^JajujVij <j^ji_kJi cjI^i j 13 ^j^-^i '^i j-^i-j ^'-aixi<Ji (Prop©rti 0 s 

.(Envelope) 

;(>*J| 4ijjla 


_flkjolVlj djljjJajVlj J^l j^lj djl^-^l j]| A .A .',^11 ,^1 AjjI J^l (J^l J^l Aj^oi^l jc> ^ jJ^ (J^juIj I AijLaJl A q\>n.\1 

(JjL<iJ«_xJl jjj.lj^.aJl J-<»VI ILa (Jj^uaul 4jjl^x^yI AJ.. 1 I II (jl (_^-il (^Vj L_baljVI -^lJ-<^l jl**^^j (jl (_>^alJ^l AjSjxaJ (JjL<iStaiil 

^_^jilj (_^j^Vlj ^^LLjVI (_5-3 4_^AiILaiAil .^1 j^ii AjjIj^I (__)ualj^l (JL^aL LdA.A^I (jjjiL^ (_g_j>ail ^LI ^jliAi Aj.^jijj dj| jL-v L^js .^jjojLaiS 

lUxIoo .jU^'^' iJ (Properties Thermal) ,^1 lA^J djll R0vit -jo'.,.. ^ 

Exterior) ^iaj'ji.J'j (Roof) cA^' J.a>ijj (Envelope) ^j'^' csJ-^' 2 \jJi Jc ia^ jiiJi liA j 

.(Walls Curtain) ^4-ji' i=j'>»i'j (Windows) 4“4ii' '^'j ^(Walls 


I^JUI J^l.lUl Joxil dlljJa^ ^ 





Revit Energy Analysis with Thermal Properties (Walls) 








Introduction 


Energy Analysis with Revit 

Video 2; Using Thermal Properties and Changing Wall Constructions 


^AUTOOESK 



AiLlall (Jlj>dl IIA • 

(JjlzkJJ .jIjJ (j-salj^lj djplidlj 

(Healt Center) «^lJl 

Sjln'v Aijjiall ^jiij L_fljjjj Ajjjljjil Autodesk a£^^ 
AiUaSl (JjI^ AjLjjti Nlodel ^ij-ai-il 
^jljiJl j-alj^l ^ljiUaiib Energy Analysis 

. (Jj±»j11j 4%^ Thermal Properties 


Open Analyze 
Tab 



ribbon j^ljVl Analyze 


Enable 

Building 

Elements 

Mode 


■1 J&H ■ “'^Ji 

Architecture Structure %stems || 

rv 

iModify 

4^ Oetete Energy Modd 

Run Energy Simulation 

Energy 

Settings E3 Results & Compare 

Select - 

Energy Analysis 


Revit 2016 & 2017 




- - ^ A ’ 


Architecture Structure Systems Insert AnnoUK 




m 

m 

Modify 


Run Energy 
Simulation 

Results & 
Compare 


Energy Analysis 


Old Revit Ver. 


j^Ijj jI Aj'r - Revit 2016 -1 ^bJl CjIjIjj^'^I 

.Building Elements ci^ 

j-^aljjk Revit -ll (J?t> uti B.E. (JiiLk 

(JJjkjll c-UjI (^^Jfdl CjIjj£u 


Access 

Energy 

Settings 



Energy Settings jc^l Energy Analysis 

















































Set 

Building 
Type to 
Healthcare/ 
Hospital& 
Location 


■ ' En«rgy Settings 


Common 


Building Type 
Location 
Ground Plane 

Detailed Modet 


|OffK:< 


40254768371582,-76.9180755615234 
GROUND FLOOR 


iMVc^felMV USA 


11?^ 

liiio fWHni^ 

im; 



'H 


Hospital or ) j^j Building Type 

(Healthcare 

(Las Vegas) ^ 

(59380) JlU-ajl 

i; SjU^J ■ 

^cn]! 


Enable 

Thermal 

Properties 


IDetailed Model 

Export Category 

Export Complexitv 

: Rooms 

Simple with Shadina Surfaces 



■{ 

1 

Project Phase 

|New Construction 


Sliver Space Tolerance 

Ti' 0" 


Building Envelope 

iUse Function Parameter 


Analytical Grid Cell Size 

3' 0" 


lEnergy Model 


a 


j^ (Include Thermal Properties) (> 

^jaII ^ jSiil 

mj ^Uall jU^^ 

j^ ^LL jIj^ 4jj|j^| j^aljiJl 

Revit 


Go over 

Conceptual 

Constructions 


ConceptiMi Consmjctnns 


M'm 



MassModei 

Constfucwns 

Mass Ejitenor Wall 

UgtitweigM Constructron - Typicai Mild Ciimate Insui • 

MasslntenofWaii 

UgMweigM Coostructwo - No insUation 

Mass Eirtenor Wall - Undefgroond 

High Mass Constnjction - Typical MikJ Climate Insulat 

MassRoof 

Typical Insulation ■ Cool Roof 

MassFloor 

UghtweigM Construction - No Insulation 

MassSlat) 

High Mass Constructwn - No Insuiation 

Mass Glazmg 

DouMe Pane Clear • No Coahng 

Mass Skyfigm 

DouMe Pane Clear - No CoaPng 

j MassShade 

BapcShade 

i MassOperung 

Air 

OK Canoel Halp 


Thermal) ^j'j^ >> • 

jui l^^lj^ Revit cj!^ (Properties 

(Conceptual Construction) 

>1 U^J <j-ajlj«a^| oLa diljjij AjI (3^(ud ^LiaJ • 

_Ajflt^j^l dlLjaljpiVI ^jflt-d ‘^f^l 


Close 

Energy 

Settings 


(Energy Settings) 6 ^^ > jVl A:^LlaJ U • 
Revit >fdl ^jsj^ Jj cJSjjLjj ^ • 






















































Wall 

Assumptions 



Conceptual) jD ^ • 

(Building Elements) (Constructions 

iajl j=Jl ji jbj% Revit 

1 j[t](iiLiA ji ^II(Wall) cii jVl • 

4-jL-aljk 4.[T]l'^ UO QJajlj^aJi jQA Q 

^q\ W^\i 4 Jj 1 J^l 


Accessing 
a wall’s 
thermal 
properties 



Type Propertiei 

IVpe: 


TS1 


. ' 

EJ>«_pRac-on-Ttt£ 0-(6' MB Stud. S. < 


Typ* Poranwtart 


Paramctcr 

1 Valuc 


ComtriKlton 


R 

Stru<1ure 

im,. 

] 

Wrapping tt Inscrts 

Do not wrap 


Wrtpcind at £nds 

None 


i 1 

Punctwn 

Extcnor 


Grapttks _ 


R 

Coarsc Scale Fill Pattem 

Solid rill 


Coarse Scale Fill Color 

■ BUck 

1 

Materiakand FMshes 


R 

S: rtuic'M«cf <1 

Metal Stud layer 


'Anatytical Properties 


X 

Heat 1 ranstcr i_ oeftm—^^ (U) 

oilMTTU/ihTt'^ 


T^armal Rf ’tancr (R) 

V'-j' if, tt= •Fi/BTU" 


^‘•ermal mas' 

;I5£499BTU/*F 


Absorptance 

0.700000 


Roughness 

3 


IdentitY Data 


X 


<<grevien | [ OK 

) [ C*x*l 



^ i.1ift\l) J^-il A Sjjdll Ja.3lj:^l i^i > >»1 • 

(f 1 J-^''v\l Jajl J^l jJ 

.(Type Properties) sJalcjdilai ^(Edit Type) J==i^l • 

6S.M^1 Cjlc^ist-all (jiajiJ sjiliil ojA ^ • 

^jl j^l ^uL^l j:k. ljk.^ji j JajL^l A^Lau) ■ W Uo i dLall 

.^-lC^l c 3 :ji^ aAaO jl ul'-»w \1 J^jIjuj 

: QiAl (Jo • 
(R-Value = 54BTU and U-Value = 0.0184 BTU) 
^ ^i Aijiii jioi jvi • 



















































Changing 
a wall’s 
thermal 
properties 






iajljaJl jSi.1 jVl 
((diJl 


l> (Right click) l>J.Vl jjJt-J iai.Cal • 

.(select all instances in the project) 

Type) ‘(Edit Type) Jai-Lal t^lj • 

.(Properties 

Lujij sjLiJ^I ^ ^^jJl L.M.-.n SjjljaJl (jraljaJl jjij • 

‘(R'Valne = 54BTU) 

^Jc. Loj ^^jLajJI jjiJL ^jljaJl j^ljiJl jl Ja^V • 

,ljA 


Jai^ jLojJa! (dnplicate) j'j^ Jai-Cal tCjLjl^l (Jjj*j tJj3 • 
L^j^ljitj AjL-a'^l (Family) j>-^l j»'l ^Lc. 

(Edit) Jai-Lal (Stmcture) u>! • 

^jJIjILo CjL&j^^ K ^fll l 11 ©CA # 

AjILoJI Aijla^l ^ jLLJI 

.^jiil J^b Jl 


cjUiiaiJ u>)jj]| ^jll (Preview) • 

_(IajLaJl CjUjI^) 

(Material) ^u^LlJI SjLJI jrj^* ^ • 

.(Function) jQ^' 

dCstj j^i^slijjj cjLsj^J I dtiLfiJ I I cjC' • 

.(Material Browser) 

@ /dCaU]! ftCA (jjCLk-a Revit (^ciajoui • 

Alila]| dCA ScLg j-al jL ^,JJ ftisU]! ftCA []XL (ja ^jlnluU • 

C 5 ^ (Thermal) -^jj^ • 

uj^ U'jj ^l (thermal properties) ^.j'j^^' j-=»'j^' 
IIjLj l^j jLiJl (Energy Analysis) ^Ujaj L_bik 

(duplicate) lU*j Jjc*ji] (jaljkJl oca • 

t»lji>j AjLAyi SjLJI ialiaJi Cj!lLCxjil (J^ (J^ 

(Material Browser) cS^' • 
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Changing a 
wall’s 

construction 





j (Resistance (R) = 51 ) :c 5 ^Vl ^ ci^ • 

j^lj^l ^ (Thermal Mass = 15.5) 

J.^£-<ua)j AjjI j^l 


uhIj AiLulj ( Finishl[4] ) JjVl ASLail j^Lkl • 

.(Delete) 

AjjI jJiJl j-alJ^l j^ iaju'i • 


_S.ijJi^ AlfL AiLjalj (j'il ^J^jjoi • 

Al^l ^ji (Up & Down) ‘(Insert) i^iojal • 

.(4-<jii]i ^ ^j i^-^j2 J s.ij.1^1 

Ai^jil ( Finishl[4]) ji^l ^>^>^1 ^ifkil • 

.(Function) 

Material ) -ilj^il 5ifiail S.iLil jL^V • 

^ (Exterior Insulation-EIFS) jlkl .(Browser 

.(OK) iai^l 

.(Thickness) ^l-^l J (3”) AiiLil lA^ .ijju • 

J j-aSjilj (Resistance (R) =75) J *-^Ljil .i^V • 

.((Thermal Mass =1.6 

.(Edit Assembly) ^ ‘(OK) i^i^l • 

(Properties Type) J ^jlj=^l j^lj^l i^V • 

_l^j^l ^^^1 Cj!)\j.i*j]l (jllLll (OK) ia*-^l • 
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Summary 
of changes 


g5 ,[ IS' 0 * Csi ' * ^ s 

taWil Architecture Structure Saiiems t 

k 

Modify 

4i. Delete Energy Model 

Run Energy Simulation 

Energy 

Settings Results & Compare 

Select ▼ 

Energy Anatysis 


Revit 2016 & 2017 


AljLuil C1 jIjL>^\ l (jjaib • 

^ljj ^ OQ L 1J CljljjJajVI 6^-lajujVI 

jajj ^ Cljljl^l IIaS ^ jVI ,AiLiail 

.JajljaJl Revit 

^^jla ^Liil (Jj.j^l ^jjjjjjulj itil^Ljjk^l t- U^VI • 

j]| Jajlj^lj c-^Lj u*ti\l j-alj^ (J:)'^ 


Select 

Run 

Energy 

Simulatio 

Create 
Energy 
Anal^^ica 
1 Model 



— - ' / P A © ' 


Architecture Structure &AB Insert ftlMi 



® B 1 

Modify 

I77T] Energy 
IHftl Settings 

Run Energy Results & l 
Simulation Compare 

Select ▼ 

Energy Analysis 


Old Revit Ver. 


Run Energy Simulation - Energy Analytical Model Required I“ 

The Energy Analytical Model needs to be created before an energy 
simulation can be run. This may take considerable time during which Revit 
will not be accessible. What do you want to do? 

"> Create the Energy Analytical Model and continue to run the energy 
simulation 


Jhil C—flJxli] ^Llall f|j| fil£L^-A (JjiujSj c-^\ t jVI • 

^ jjLSjjujj ^Uail ^ llkftll (il^gjuil ^jljaJl (j-aljaJl 

^ (Thermal Properties) Jrikjil ^Lij ^^jil 

,l^j-jj jjiVI ^bVl 


(Energy Analysis) (> • 


(Run Energy Simulation) -k^l 


Create the Energy) ^i-ki ^jjj^j J^c jlkl • 

(Anal^Tical Model 


n Do not show me this message again. 


(l Cancel J 


Clickheretolearnmore 


Create 
New 
Project / 
Run Name 



^^Liaii dL^L^udi ^uu^^kii ^juoi jLjj^Ij ^ • 

.jjxjjuj • 
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Changing 
Curtain Panel 
Glazing 


Project Browser - HealthCenter-SE.. X 


(2 E Schedules/Quantities 

> 

Sheets (all) 


FFI 

Families | 


E) 

Annotation Symbols 


B 

CableTrays 


; ® 

Casework 


: Sl 

Ceilings 


■ ® 

Columns 


i£' 

Conduits 


1 S 

Curtain Panels | 



iil Empty System Panel 
|g System Panel | 



Glazed 



Glazed 2 



Solid 


■ El 

Curtain Systems 


E 

Curtain Wall Mullions 

“ 


Type Properties 


Family: 

Isystem Family: Curtain WaN 

Load... 




Type: 

[Exterior Glazing - Health Center 

'«'1 1 Duplicate... | 



1 Rename... | 

Type Parameters 



Parameter | 

Value 1 - 


Function 

AutomaticaltvEmbed 


Curtain Panel 
ioinTonSiRof^ 


Materiab and Finbhes 


Structural Material 


iExterior 

igi. 

3LI 

TZurtain_Wall_Panel_-_Automatic_SI-3044 > . 
|Empty System Panel: Empty 
Stacked Wall; Exterior - Brick Over ( 

System Panel; Glazed 
Panel: Glazed 2 


Panel FGIazed LowE 


Spacing 

i4' 0" 

Adjust for Mullion Size 

in 

Horizontal Grid 

- 

Layout 

i Fixed Distance 

Spacing 

i9' 11/4" 

Adjust for Mullion Size 

.!□.1 

Vertkal MuUions 


Interior Type 

Borderl Type 

t T..„.. 

i Rectangular Mullion : 2.5" x 5" rect 
i Rectangular Mullion : 2.5” x 5" rect 

(>..^^......1-.. k«..ii:..... 1 c" 


Apply 


(jVl • 

(Curtain walls) 

(Curtain walls) &j^l j:=>jlj 2 >Jl (J^ ^ ^^1 %^l • 
.^^□(families) CiA Revit 

.(families) uD(glazing panel) • 

(Jax^iVI Jl L^il (Project Browser) • 

.(Families menu) 

(+) ^ Ini^l ^(Curtain Panels) cP • 

.(System Panel) ^Uil 

4[1]AiLiu>l ^ ^(panels) uDJilj^l “^j^j • 

li& (Curtain walls) ©jjUI I^jIj^JI ^ 

.(Duplicate) f^j (panels) ^lj^^l uD^'^lj J^l • 
(Glazed Low-e) W^l j^j 

^lill jGjlkl (Analytical Construction) J • 
cijl*i Ls^ (Low-E double glazing SC= 0 . 2 ) 

s.jj.j^ (Curtain wall) j^ -LjU. (J-a*j LLoa .ja li^ • 
-LjI j^2l ^ Lij^j tS^jA^ 4-jjl j^ (j-alj^ 

ij^l (Curtain walls) &jjLuiil 

Curtain) »jjLujl Ljljidl ,^+1^ (j-alj^l biA (jjjiajl • 
f^ (Edit Type) Li^l ^ Uj=>.I jikl (walls 
Glazed ) C5^l (Curtain Panel) ^jTll 

.(Edit Type) *^L^I i^lj (OK) j^l (LowE 

ul^ (family) □□ (Curtain Panel) -^l u^ b| • 
f^ U^ (Glazed LowE) u^aLLLjl 0i9.Jpll 
(family) j^Liajl ^L*j aIjLuiII □! jL^ \\ (jjijj LLaa ljl Vj 

.c^j^vi 


Summaiy of 
changes 


Thermal) ^jlj=dl u-^ljjdl ^ljiciuil Revit u^l • 
.^LUl <.bl (JJiJ ^ (properties 

.ljI jjVIj tii^l+jll (j-alj^ jmj (j^^ ^LuII □IjL^I (joijJ • 

.^^^jj-ail «.□! (JjLji u^l (Jjj^W' (J=»I 
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Create New 
Project / Run 
Name 


Run Energy Simulation 
GenefBl [optioiw _ 


Green Buildlng Studo Proiecl 
^jeate^w 


> UseExisHng| 

Ptoject Name; 
[HealthCenter-SE2-2015 


(Energy Analysis) t> • 
(Run Energy Simulation) 

AiUaii 6^ ^ij ^i ^ • 

(HealthCenterTPLowE) 


Run is complete 


V ^l^^ (Jji^jll AjLiC- 


View Results 


ResuHs and Compare 


1 c3-!I - CE> 


|,t>-Compare X Ddete ^Email [^Export @Print @ Restore [^Open 

@ 


First Sample 
^ Do. nme_ba8ic_sample_projectAna| 
Q{2r HealthCenter_Exerclses 

HeaimCenter_TP_SE2a_Roofs 
bI^ HealthCenter-SE2-2015 
[][j, HeaimCenter- Cool Roof 
flPi, HeaimCenter- High Insulated R( 

nQ,2l£2l2l££!2l£LillSl!l!ll22!2lf ^ 

I [|q, 


/V AUTODESK. 

HealthCenter-SE2-2015 

HealthCenter_TP_LowE 

112/27/201611:01 47 AH 
16 11.S0 10(OOE-2.2-48r) 


Version2( 


Energy Analysls Result 



ReSUlt &) iaaj^lj ^Ujil S.iAljaL(i (AlSaiJ [[^1 

(Compare 


IB' 0 


< 3 ^ 




Modify 


Architecture Structure %stems |ii 
4^. Delete Energy Model 
Run Energy Simulation 

Energy 

Settings 0 Results & Compare 
Energy Analysis 


Analysis 

Comparison 


^ Kesuih tnd Comp«re 

|l,l».Cofnrw€| X 




l;ll^ FirstSsr 
j jju, iTne_liasic_samBle_ptoi 
Heai1hCent8r_Exerci88s 
T j]jk Heal1hCenlei_Tf_Se2a. 
HeallhCentenSEMO^ 


‘(Result & Compare) ^ Ij^l 

CjVUx duj ^^1 ftl£1ji^l CjIjLic. JJ^Vl 

UlAi lu£ 4 ill^ 

[IJiijjjl AjjHd [^l 

_l^l.lijjLul .^j .iljJiL AjjljaJl jjaljiil 


1 ^ \ 1 


“ Ouldoor Ttmperalure 

• FloorArea 

o EilenofWallArea 

i Avaraga UoMlng Power. 

I Peoole 

• Eitenor Winilow Rabo 


Mai. 82‘F/Mln. -TO'F 
10,220 81 
8.143 s< 

0.90 w/ir 


Elednd^EUt. 

FuelEUI 

TotalEUI 


OuldooiTempaialure: 
FloofArea: 
EitenorWallAiea 
Areiage UghHng Power 
Peopie: 

Eitenof Window Rabo 


Bedrici lyEUI 

FuelElA 

TotalEUI 


Max: 82‘F/Min: -lO'F 
10.220 81 
6 143 sf 
0 90W/ir 


^^^1 Sj^Vl Sl£La-<i 3 l 
.(HealthCenterTPLowE) 


^ ^ILJI 4jxji (Ctrl) jJ iaijjbl 
Include ) [S^^ nol QjAj ^ ^^1 Sl£UuJl 

.(Thermal Properties 

^jkli Jajjijil QA (Compare) ji^' 

















































































Ci AUTODESK. 


Energy Analysis Report 


Report Created at 28-12-2016,11:46:33 AM 


Simulation 
Run Name 


Health Center Cool Roof 


HealthCenterTPLowE 


HealthCenter-SE2-2015 


HealthCenter-SE2-2015 


HealthCenter- Cool Roof 

Analyzedat 12/27/2016 9:16:46 AM 
Version 2016.11.50.10(DOE-2.2-48r) 


HealthCenter__TP_LowE 

Analyzedat 12/27/2016 11:01:47 AM 
Version 2016.11.50.10(DOE-2.2-48r) 



Location: 

Waltham, MA. USA 

Weather Station; 

53158 

Outdoor Temperature; 

Max: 82T/Min: -10“F 

Floor Area: 

10.220 sf 

Exterior Wall Area; 

6.143 sf 

Average Lighting Power; 

0.90 W/fF 

People; 

35 people 

Exterior Wndow Ratio; 

0.43 

Electrical Cost; 

$0.14/kWh 

Fuel Cost: 

$1.16/Therm 

Bectridty EUI: 

15kWh/sf/yr 

Fuel EUI: 

55 kBtu /sf/yr 

Total EUI; 

104 kBtu/sf/yr 

Life Cyde Electricity Use; 

4,549.098 kWh 

Life Cyde Fuel Use: 

171.487 Therms 

Life Cyde Energy Cost; 

$386,866 

*30-year life and 6.1% discount rate for costs 


Roof Mounted PV System (Low efficiency); 

37,883 kWh/yr 

Roof Mounted PV System (Medlum efflclency): 

75.765 kWh/yr 

Roof Mounted PV System (Hlgh efRdency); 

113.648 kWh/yr 

Single 15' Wnd Turbine Potential: 

2,969 kWh/yr 

*PV effidencies are assumed to be 5%. 10% and 15% for low, medium and high effidency 
systems 


Location: 

Waltham. MA 

Weather Station: 

53158 

Outdoor Temperature; 

Max: 82T/Min: -10T 

FloorArea: 

10,220 sf 

Exterior Wall Area; 

6,143 sf 

Average Lighting Power: 

0.90 W/fl* 

Peopte: 

35 peopte 

Exterior Window Ratio: 

0.43 

Etectrical Cost: 

$0 14 / kWh 

Fuel Cost: 

$1.16/Tberm 


Etectridty EUI: 

13 kWh/sf/yr 

Fuel EUI: 

41 kBtu/sf/yr 

Total EUI: 

84 kBtu / sf / yr 


Life Cycte Electridty Use: 

3,917,187 kWh 


Life Cycte Fuel Use; 

129.545 Therms 


Life Cycte Energy Cost; 

$323,608 


*30-year life and 6.1% discount rate for costs 

Roof Mounted PV System (Low efficiency); 

37.883 kWh/yr 


Roof Mounted PV System (Medium effidency): 

75.765 kWh/yr 


Roof Mounted PV System (High efficiency): 

113.648 kWh/yr 


Single 15' Wind Turbine Potential: 

2,969 kWh/yr 



*PV efficiencies are assumed to be 5%, 10% and 15% for low. medium and high effi 
systems 
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HealthCenter Cool Roof 


HealthCenter TP LowE 




I Electricity Consumption 
I Fuel Consumption 
I Roof PVPotential (High Efliciencv) 
I Single 15‘Wind Turbine Potential 
j NetCOt 


Clons t yr) 
02 


I Electricity Consumption 
I Fuet Consumption 
I Roof PVPotential (High Eflciency) 
I Single 15* Wind Turbine Potential 
I Net COi 


(tons / yr) 





49 % 

51 % 




151.636 kWh 
5.716 Thenns 


I Electricity 
iFuei 


51S 

49S 


$18.763 
$4 996 


130.572 kWh 
4.318 Therms 




I HVAC 95% 

I Domestic Hot Water 5% 


fThefim) 

S6.329 5.470 


(Therms) 

|HVAC 94% S4.711 4.072 

I Domestic Hot Water 6% S284 24S 


S4.995 4.317 




24 % 


■ HVAC 
I Ughting 

■ Misc Equipment 


(kWh) 

60.146 


41% S8.643 

24% S4.910 34.174 

35% $7.276 50.637 


(kWh) 

■ HVAC 32% S5.ei6 39.083 

■ Ughting 27% S4.910 34.174 

Misc Equipment »7.276 50.637 

S17.802 123.894 


S20.829 144.957 































Ci AUTODESK. 


Energy Analysis Report 

ReportCreatedat 28-12-2016,11:46:33 AM 


HealthCenter Cool Roof 


HealthCenter TP LowE 


HealthCenter-SE2-2015 


HealthCenter-SE2-2015 


HealthCenter- Cool Roof 

Analyzedat 12/27/2016 9:16:46 AM 
Version 2016.11.50.10(DOE-2.2-48r) 


HealthCenter_TP__LowE 

Analyzed at 12/27/2016 11:01:47 AM 
I Version 2016.11.50.10(DOE-2.2-48r) 



Location: 

Waltham, MA. USA 

Weather Station: 

53158 

Outdoor Temperature: 

Max: 82T/Min: -10T 

Floor Area: 

10.220 sf 

Exterior Wall Area: 

6.143 sf 

Average Lighting Power: 

0.90 W/ff 

People: 

35 people 

Exterior Wndow Ratio; 

0.43 

Electrical Cost; 

$014/kWh 

Fuel Cost; 

$1.16/Therm 

Bectridty EUI: 

15kWh/sf/yr 

Fuel EUI: 

55 kBtu/sf/yr 

Total EUI: 

104 kBtu/sf/yr 

Life Cyde Electricity Use; 

4.549.098 kWh 

Life Cyde Fuel Use; 

171.487 Therms 

Life Cyde Energy Cost. 

$386.866 

•30-year life and 6.1% discount rate for costs 


Roof Mounted PV System (Low effidency); 

37,883 kWh/yr 

Roof Mounted PV System (Medkim efficiency); 

75.765 kWh/yr 

Roof Mounted PV System (Hlgh effidency): 

113.648 kWh/yr 

Single 15' Wind Turbine Potential: 

2,969 kWh/yr 


•PV effidencies are assumed to be 5%. 10% and 15% for low, medium and high efficiency 
systems 


Location:Waltham, MA 


Weather Station: 

53158 

Outdoor Temperature: 

Max: 82T/Min; -10T 

Floor Area; 

10,220 sf 

Exterior Wall Area; 

6,143 sf 

Average Lighting Power: 

OOOW^ft' 

People: 

35 people 

Exterlor Wmdow Ratio: 

0.43 

Electrical Cost; 

$0.14/kWh 

Fuel Cost; 

$1.16 /Therm 


Electridty EUI; 

13 kWh/sf/yr 

Fuel EUI: 

41 kBtu/sf/yr 

Total EUI: 

84 kBtu/sf/yr 


Life Cycle Electricity Use: 

3.917.187 kWh 


Life Cycle Fuel Use: 

129.545 Therms 


Life Cycle Energy Cost: 

$323.608 


•30-year life and 6.1% discount rate for costs 



Roof Mounted PV System (Low effidency); 

37.883 kWh/yr 


Roof Mounted PV System (Medium effidency); 

75.765 kVy^/yr 


Roof Mounted PV System (High efficiency); 

i Y3’648 kV\h /jr 


Single 15' Wind Turbine Potential: 

2.969 kWh/yr 



•PV efficiencies are assumed to be 5%, 10% and 15% for low. medium and high effi 
systems 
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HealthCenter Cool Roof 


HealthCenter TP LowE 




MiscEquipment 

Ligh' Fixtures 

Occupants 

WindowSolar 

WindowConductive 

Inlllttatlon 

Underground Surroundings 
INT Surroundings 
Rools 
Walls 


Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 



Misc Equipment 
I Lighl Fixtures 
I Occupants 
I WindowSolar 
I WindowConductive 
I Inllltiatlon 

I Underground Surroundings 
I INT Surroundings 
I Roots 
I Walls 


Jan Feb Mar Jipr May Jun Jul Aug Sep Oct Nov Dec 




Jan Feb Mar Apr 
I Simulated Electricity (kWh) 



mm ■ 

gB- —ij|| 


Misc Equipini 

Light Fixtures 

Occupants 

WlndowSola 

WlndowCon 

Infltration 

Undergroind 

INT Surround 

Rools 

Walts 


Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 


50i 

40 

30 


10 

1l 

- 10 - 


uIiHUIIiiI 


_ Misc Equlpmt 

■ Light Fixtures 
Occupants 
WindowSola 
WindowCon 
Infltration 
Underground 
INT Surround 




Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 



kWh 

16.000-t 


12.000 
10.000 
8.000 
6.000 
4 000 
2.000 
0 


tti 


tJJ 






Jan Feb Mar Apr May Jun 
I Simidated Electricity (kWh) 


Aug Sep Oct Nov 





cLi^L^i jAjji^ij a^^_)3i]i Ajj£-4ii pijjj Aitiii 1^1(ji*^ Aj-^isiii cjijjjiiAiij cji.ajVi ^Li^jji Sj.iL^ L^jaj 

til ojljjuLd ^ L^l ^Li^ ^^^1 ^^ljjiil 
















































































^Ll^j Architect & BIM Speciali^ 

sara@alashhar.com 


^juix djljbjj ^jii o^ L>^j ^ 6 2^j^ cl^-^ ^ Cy^ jj^^ ^UJl jj 

^UVI ^^^.Jaijj ^l^l J^^ ^ ^^^ C5^ CjL^IJIj ^L>JI 

^jJl Ul ^ju^aUl ^jLqJI (JJJ^^ L)^ UjIc'JJxL^ ^ ^jij 

lljjjajlj^ LjLiLi jLjj Uljj ftjj^lj jj ^joijSjj tL^j ^jxjjj ^jojftj ^LlJII Uirnl 

^ jLuV I ^bj!^* LIjUui^^ 



JL^ ^ 2JjIa ijji jjUj ^^I ^SD Scanning ‘^UjVI ^^^I ^jxJaJl ^jouJl l^j 

3j djajll djjajj 4ij]| LljaL.bi Aj^ ^ jLoij'il JU^ ^^Lk-aj]l 


LU. 


A^Jaj j]jJ^ jiA dL^I 4ajij]l ^^^^JLa>Jl (JjoxJI Uj4^J ^ \)U 

lI^ L>^J lI^ L>^ Sjlilu]'^! jj .l^-La Sjliljas^ J^-^ ^JJ^J BIM ^'LJI LIjLs jLua 

C5^ ^LjIL >^j> )U 1 tilii jV ^ ^xtj^ <^JA jA ^jjuoL^ ^.cLjJ (j£ L>^J 

^joL^I (Jjj,^1j ^j^ l)L ^Lj La£j .^j^jl (jLlaj I^Lj^ '^'^j ^ jj^j ^^^iill 

^LiLsC iSj A^jJj ^ajoi^l ^ a.ijj*ua LLIc-Lj ^ ‘^LuVI C5^j C5^j 

^LuVI ^^Lu C5^^J LoLu ^k^l Aj^ ^L^j (Jii^ J^^ j]l ftJA j /L^juug 

^.^sjs^ 4j>iiL6 jL^ L^Jjj^j 


62 


























FIELD TO MODEL 


MODELTO FIELD 



Cy^ (jl ^sk^l A-iSj 1 ;Ua j]ljjji]l 

Jj Jl ^UJl ^ AjlAc^ dljJkJj djljailjJ cljj^-la Ij^J^ 

^ d-L^lj (JS l^Jt-^l ^^1 i.<^]l ^ Cliitikl cLijakJl diA .l^S^jJj A-^jlj]l ^L^I ^jjjIjJ 

A^IaJI (jjiall I-IlUji L>* A-^l CljLijlxai]l (Jjx-saaJl 

IjLuljjjjI jjj^lj j tjj-ij A^jUil djLijijt-All djl^jlj 4 ^Lja\I ^jolUI ^ 

(jjill L^jljJ^JJ (Jtxi L^jIaJjj (A^jjJail C1 jL^jjjLi]I l^-l<ij C1 jLj£j]| lL-I^I 

ko ^^^1 ^^^-<iijll ^jjJall ^jjlUI 4JLi -i^jJ ci^ (J^ 4 j>jIj 1I AiJlj AjljjaiII ^LlUI 

,^1-i^l ^JJKlll LLIJJJjI djjSjJ ^^^Lri. jji^lJl ^^^id 


4Jjjj Uiiivcrsity of Orcgon cJJ^ j-<i A illal jj1ui>.Li AiLjjj ^cIjLjjIjjII j-* 

,-iijiijjj^ ^ AYV 4.1UJ i3^J^ L5^j AiLujjii diA ^ y * )y 

.ArchiCad ^Ljj j^ ^>^\ A j " 1^*1 (JtA*jjjjL ^jSll (jjjj 



















































.CjtjJ ^ Briggs L?jVl ^j^l 


^LiUn]! 4 .A^xJ| ^ ^ ^ M^joboJl ^tj du^^ 

dulS J^Loj ^V (JaC. JWi j£jl djL^LaLa ^Ll ^ j^l 

lI^ Cy^-j ^j^^ djjkjL^ A^jjJnj -^t ^j^jSf I 0xUjj LuIjI^I JI^jI AuIac 

^^JjLxJI (J^J^ L5^ JjSjl^^UxJI j^^* ) (^^lj «^lj 





^Jjjj Jj SjjjL^ CjIjI^I cJL^jj j ^j^t\ jjjjJl ^Ij^I ^joiaII 

^ui^ll Au^ dulS (^5^1 J J^ cic^l ^ljS ^ du^l ^lj^l jl J>oVl 

jJJuIl jl LaS Ig^BViuilj Igjlc C-ij 3 LjJl 4ul]aJl 4.C-Ualjail ^ (J^J ^^‘^J^J^ ^^jfc>^'l 

l^J^ ^‘^J 4-^AuJ ^ (J-iaSj (jo C* C 5 ^^J ^lJ^l ^ULj jA 

0 uljJ (jlaxu (jl Lulc- ) V Li't k ^^jVjjUIj AuJ^Jxll ^oL^l^j ^'I (Ji£jLo\fl 
6 .^ jjL^ jLSuVL jl£ jSJ j 64ujijaLa j^l ^lnui^l L^lj^ ^Cy^ (^Lu 

j3 jj3 (JLSjuVI 4a^>lu ^ ^4^ uil a\\ jLutJjaiV Uj^Ul cjL^oL-al L^ jl 4uJj>li^l 

SjjLlu 2^LjJJ ^I jlll duVJ J^j^^lJ CuajJl ^a^^ulc. 









• &•« £<•'• Kiw Qesign Oo£umcnt Qpbont Iwm-ortt Jttmdow betp 



DI*- Bs .■■ %et •-. -: ft ^ ^ -KHfeH - • r • • . -ISIm »•*.•..«•<- ■■ 
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•- ♦ ■•' 







(b f&l g <a 

B ^ BRIGGS.RNAL 


IS1 Dri%.g Floor Ptar« 


Qa^SFRoof 


Ql 3. 2nd Ftoor/FF Roof 


Cb^ndaOORPUN 


[^ IstaOORPLAN 


1 a Constructkin Deamcnteton 


HSlFteOf PtofK 


Cb ■»- SF t*oof 


Cbia^dnoof/FFRoof 


CbMaooRaAN 


Cb Ist aOCR PLAN 


^StuctisslPlans 


Cb'4-SFRoof 


Cb3.2xlFtoOf/FFRoof 


CblstFtoor 


CbFacrtoetion 


- E1 Redected CeHng Ptans 


(i-I.SFRoof 


(^3.aidnoor/FFRoof 


rv,>vtnnn0Rrp 



• HKJId.ix 


\t^ Warquee | 


Sdect 


(jLoxlidjl 

(Jl^ ^ ^ 

ftiA jJ^luaJ 4 ll^o 4j2fcjujLJl ^julJI djUl^ (JSjJ SjjkjL^I 4Sjjia]l 

^j^oaj Jj Lo-ft IjK AlflljJx 0^1 jJl J 4 ^jjujL^ 0 x 1 Jj S.^xJ jjjxJl L_L^jJ cllljl^l 

j^jj^ djjJjj 4jtxl^ L>^ ^jujIjJ 4 ji^| Lg li^ cJ^ 4-iJuii 

(JxaJl jjjum ^ j]l ^jjkia]l 0 juix]l 4^ JLx^IujI Jj^ l^Uajjj ^ Robert Gordon 

^jj L>^ 4 ^ uilx ^jujIjJI jJ^U]l JxxJjuil .^UJl djLttjLtx 4 ^.^xi 1 ^j]jjSjj 

Sj^ ^ljjuJl ^^jLk]lj ^^^-LkUl 0 juixl] 4 uJ IX ^jiJujLx ^j ^Leica CIO 3D Scanner 

J^LaJj ^jlJjkj 0 juix] diijl li^ L^Ll^JjujI ^ ^j . jio V • ♦ L>^ C 5 ^j J^^^ 4jll»jiuil 

. Aberdeen j^'j Elgin u^^j 


X 4 )ui.Vi>> Jl£jkji djli JjjLaj 4iju3 uiixtl ^Lui^VI l1uI£ 4ij^ ^ 

^Lc. 4jaii]| L_LiJui]l L>^ 4-c.jA^ ^J-^l 0 juixJl 4Jxc. L>^ 0 ^J .4.Uajix j^l L^ULi^lj 

CJlj 0 JU 1 X 4-L^jx ; jjjL^j-<a (. 5 ^ 0 juix]l 4jixc- dixj ^j ^Poinf; Clouds 
.High Resolution U j^' j ^Low Resolution ^UaLkix 



(JjIUI 0 JJ 1 A 1 ^ Loj^jLjUI Leica CIO 3D Scanner AjaujjLall 



























ialn]| ^ 4-ajujLJl ^J 4-^lJl 4^^l djLfijLt-Jl Jijjk^ ^ 

c±y^ S jinVi^ l L-jiJuJl 3 ^j- 4 i:^ .Solid Meshes j 

2 ^^>*Jl LdJi&j 4 j^ 1^4 -V 1 l diLijlijJlj djLSlAiiL Liui. (JSLjLJI 


djl^lijjiL 4 jSaVl cjLjjjulJI ^.iij L>* L-JJaj Lt* t^LuiiVl ^LajjV (^'ifl 

^Luii'ifl (jJajJ j tAutodesk Revit ^lLjj ^ Horizontai Leveis 
^LuliVl j!:PLj J£L ^LjJI (jJIjjjuSliJI J-* AJjuiJ (^jJiJ dljlS -Hiiil jl LiS .^j-sJl ^ 


• l'^ ^ ^ 1 


ajjuSL^ -LiLil]l aii (JjjiJ tJJiij ,CjIjLijui]| j ajLi]l ^Sjij (JiLia]l JtpLJS ajjl -\ <,\\ 

4 -^Li]I -LLil]l ^ ^jLn ^ ajV t(JjuVl L)^ *jj^ (J^juS 4 -lc. ^jj^ " 

L> 4j1iiSi]I ^tiuuiVl Lyj^j cJj^^j Ljuinl jjL ^^jij t^i]l MeshLab ^Lijj j^ 



.MeshLab g-^LjJ 5^1 j 

jui^l ^'hui^^l ^ IjiJ L>S^j ^juLfi L>ijl ajil]l L^ Leica ^^j^^^1 ^^hLa]I 

^ jalH]l JljjiJ ^jLt-- (JjS Lfi I (^-iLJl ^ 4 jLVi 1I i._iiuui]l ^jjj jLLk ^ VJjuV I ^l j]Lj 
l (gVjLl ^j (jlj]Vl cjLjk^ i^j^ -Hnl] ^;^^-L^Vl (--iL]l jJ ^MeshLab 0 -Lijj 
ljj^ l)I j^ L-iUl (JJ ^jij]l ^ L-iUl j 4(jjUl ^^iJiUl ^ -UIj Ljjal 

.dJjikl ^ L)lj]Vl cjLfijUi ^jiaUl -iallj]l 

4f-j^-v ^ (jLijJ 4 jL^ ]l aii ^ ^ ^ j .^ji]l ^ I ViLLLi]l L_i.i^ijuil (JijJ ^ja ^ ^juUl 

.^l5jJjVl L-ik jLk^J VjLiC. ^ LS, Ailj Aij* Jjt^aJi^ I-LAjj L-iU ajJuSL^ 4 jLqS 1| L_Liuul]l 

^j .^lj jifi ^luuLfi .j^VI jt- ^LU (JS ‘Lipj L-iUl ^ cjltLiai]l j-o jI^J ^j 
^LijJ ^ ^ljt jjUI UjJ y I ‘^JiJ ^J aUUI -iaLii]l (JjjuLajij (jSj-Jl L-Jj^LL ^J 

.Create from Import Instance c^^jl^ j^ ^LjLj]I 






















CjI jljjaillj SjLill Sjjl Kfl\l ^Lua^'^l A.a.jj3 (JjL-aL^I ^jjoJjjuijjll 

(jSj j djijii ^ ^ ^jk>>\i (jLiJiiuji ^ 

J^sL^I (^3^^L^I jjjjjjjilil (^3 ^LjLJ| ^l ,(^3^LjL<iil j uj^^l (jjaxj •i^j^j 

l^ J djLia^^ ^ 4iLi.^i (j^ L-fiji^j (Jj*^ (^j ^ti^i (_^^ij ^j^jj^iii (jC' 4j^uii 
^j^ ^^^LlUI 4 -^jjLail A.aujjLii| ^JJ (^^ kilili l^Jj.^j A^jjJail Aja-ujLiil ^J^ 

(jja^)flt!ljjjLjj _Ajjj|j.J| (jji Sji^jjiil A^Liiil (^l is^ t^jjjjLiil 

A^jk>i\l djL^jjjLiil (j>i* j 


JbuVi l^\ ^ y^\ oUuiUl ^\ J\ 


^|.^^J1jjjIj ^QjQ^\t (^jLiil ^lxil ^jjL<ij (JjjL^ ^J^ .^LuVI A-U^Lil A^jjJail dil^ujjLiil 

Point AjLalil u-tajjiil (^ A-c-jjLa-ki (JjjL^I li^ ^jC' .U^j ^J^Ijl C'jjLail jl 4 jj^l AjujjI 
^jU^'^l AiiiL dLjjjjij l^j^V j .Polygon Meshes cJS^ jl Clouds 

^lndustrial CT ^White Light Scanner ^Laser Scanner^ 3D Digitizer 
(^ AjjLiil ^Lji^VI ^JkoiJij L^l jA Sj^-^VI kiijjjLiil jA^alstil (jj _Iaj^j LIDARj 

Aj^dli A-^ljji (^^J ,A^.ii| (Jjjb-aliiiil (JJiiL L^j I^j^Aajjj i^dLjil^l dVjj dlLi (JiL^ 
dLijLLjiil (jji (^Lb ^ (^j A ^Q<» J\\ A-^Al^l dLuji^jiilj (j^jVI 

^^dLl ku^\lj 






(^^ic^ jj:^^ ^Lujj ]oj\ktnj Laser Probe l? jj:^^^ jLjjjjiil ^ji (^jj^l ^jjjjiil a^Lac^ (J^jL^ 

A-aLjuiil j:^ (Jj^ljL (JSjjL (jji.,!il\L jLujiljjj'VI Ljj^l£ f (^^^Liil ^sjjj^I ^Jcjjj 

^.(x^y.z) dl^l.lii.'^l ^dajl fl Cy^J 4 ^-kjjjil (JSjjjj 







Laser source 



i -> 

Baseline 




JJJ-® jl j^Ujual ^ jJjJXft^l ijkiUi jjg h'l ^ ^jol^I 

4-i1axJI ."Point doud — ^SLojab^l JaHJl (J£jkj ^^ 5 ^ ^^Jajoi 

4.=l= 0.0005 ^ ^Jaij V ^ ^ • C5^^J^ f^^J ^-*:5J^ 



1. ^1 1 ^jJLail JC* A^jLJI ^ i 1->Q l\ l J il ->■ 1 i^\ i 


UlyuUjiJt ^UjJ y 

4 ^^AaXAJOLcJI ^.^JOsLqJI P J^ L A^JJUuL^ 0aI JJ ^ 























L-IluLlq LqJ^ 






(JjjJq ^cjuilqII 


Short Range tiiLa-uiLJl. \ 

(iSjj? ' ^iLuLo) 

Laser Triangulation 3D Scanners <::jU-ujUil.> ,> 

jLajiiu]! jl^-> L5^ jW1 j 4 jjLq 1I ^ljLa^VI JjjL^ (_^jj^I ^Lajuill CjLaujoLill (JuQfltJjuiJ 
^^^jILqII djlllll 4JJJ1J cJ-^QxJ Cj1-\ uiLaII ^^^JLO^I jjj^jeJuoll (_^jj^l ^ jk>>ll Inqilj 

jjSj U LJli^j Jlliijl Sjc ^ ^Ij2j tTrigonometric Triangulation 

3 .1 ^ \}9 un <^ljjl LJLd jJjL-saJ L^l L^j^ 


Structural Light 3D Scanners J CiU^LAlt. X, > 

(j-ck 4^jz!k. ^JdJjuJ jj^l jD V^p l^jSij ^^^jTlqII ^cjulqII 4 J 1 q 1 (J^oaJjuJ CjI uiLoll 

^-V tal a \\ 4-3J L^Lp CjL^-judLq^I &J& jXqJJ .(^^jLoil ^^-ul^-ll j^J 1 ^ L^lLLi 1 4-JjjhJnll -IsLajVI 

UJ3LjL-£ill (j-aj SJj.W A CjL:k.LuLQ (^5-1^ J L ^ 1 q J L^_LqD J ll SjJ^ L^l Vj cJ^lj AjjLuiII 

3_L^_1^ 



Stmctured Light (White or Blue Light) 3D 
Scanners3 


Laser Triangulation 3D ScannersS 














































Med - Long Rnnge j iaAJjla jujidi! cAa^LsJ) . Y 

((/J jS- ^ t> 

Laser Pulse-Based 3D ^ .^,Y 

Scanners 


t jjLjJl 5 l&^)jui 3 jjuiall 5 l&^)jug J I'^ 4 ViJuiJ AjJ.'O CJLauuGLa 

Uuilj 'VJ ij^^I ajuq 4i^jiiuy ^^ill ^ ■h'H. 

1 g I f,r.- ^ CjLauuiLJl ilcJAJ . jlg'>ll ^jC' ^^uiaJl iIaj jLjug^V I jlg >1 

Sjiili 1^1 LS tPicosecond ‘^j'^ (^J Sjjli ^^Ljj^ j^I J'^ 

jL 1 ■ ■ ■ J jL jJJ L (^^ilflJl JajuGjJl* ^juLflJl |j-4*iuJJj t iri ■ ' 5jj| jj L^ja. L ^juL* 

3.'^L& Aiuuia lIiI jj CjLajlt-All ^l jiiuGj ^ J 

Laser Phase-shifl 3D Scanners '^Ua*iU!l. Y, Y 

L^j£a j£Jj ^Lu^ljll iLJL^jaII Silal t ^l CjLauuGLoII jjLL ^LISuj CjLauuGLoII iJ^caj 

^L*jug 4la.jji ^jjLiAll ijfljUj . J^l Sj^ O^J jjt^^l ^Lljug ^jaijucJ tA^LuGJji 

3 .tijauuia L^lj 4 aJJjuGJ 5ij Jhi^l Lgjl LaS .JJGSA-Lall J j^l ^LsjuGJ iJjuGJaII J jJII 


La£«f 


La»rsourc« 



C = 299J92A^B ni/«c 
= 3.3 fianos«on4s/m 





C= 299,792,458 m/sec 
■= 33 nanoiecQinds/rn 


Scnnncd pbjpct 


Laser Phase-shift 3D Scanners.3 


Laser Pulse-based3D Scanners.3 


?P^OI ^puartll ^-u&J ^ jLuLuuV^ ^ 


AjAiliill 4 ^jULj cjIL^ ^jjju:^ jjjjd ^jLia L^jt^jd Lnser Desigii ^j^ CjAuudj 

4; ^Lijll bjjib t^iw jj .(^jjudll ^juiaII a Viuil jj Aa^Ijl^j 


^DuulaII 

Ja!l 
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